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ABSTRACT
Characterization and Extent of Expansive Soils 
In the Las Vegas Valley
by
Lorraine Linnert Dunford
Dr. Moses Karakouzian, Examination Committee Chair 
Professor of Civil Engineering 
University of Nevada Las Vegas
Expansive soils have been documented in the Las Vegas Valley for many years; 
however, the extent o f these soils horizontally and vertically was relatively unknown. 
This study investigates the extent and expansivity o f soils in the Las Vegas Valley. It is 
an attempt to present an empirical model predicting areas where expansive soils may be 
encountered. A correlation between swell test results and plasticity index was evaluated 
for two datasets, and results compare favorably with relationships established for other 
areas. Analyses were conducted to evaluate correlations between expansion potential and 
topographic slope, soil classification, and locations o f subsidence-related faults and earth 
fissures. Results show that expansion potential generally increases with decreasing slope, 
finer grain-size and increasing plasticity. Over ninety-four percent by length of mapped 
subsidence-related faults are located within areas having some expansion potential. 
Eighty-eight percent o f earth fissures are found in areas exhibiting moderate to critical 
expansion.
Ill
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CHAPTER 1
INTRODUCTION 
Adverse soil conditions including expansive soils, soluble gypsum, hydro- 
collapsible soils and cemented soils or caliche are common in the Las Vegas Valley along 
with geologic constraints o f faults, land subsidence, earth fissures, and shallow 
groundwater. In the early 1980’s, it was identified that expansive soils were believed to 
contribute to the majority o f the foundation problems in the valley (Cibor, 1983). As 
growth has occurred, there has been a shift of development from the center o f the valley. 
This has resulted in an increase of reports of damage to foundations and infrastructure 
attributed to adverse soil conditions.
The purpose of this study is to investigate the location and extent o f  expansive 
soils laterally and vertically throughout the valley and to analyze the data for correlations 
between expansion potential and laboratory test results, soil classification, topography, 
and geologic features such as subsidence-related faults and earth fissures in an attempt to 
prepare a predictive model for geotechnical engineers and regulatory agencies to estimate 
the expansion potential for a particular site.
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CHAPTER 2
BACKGROUND AND LITERATURE REVIEW 
One of the first comprehensive studies on adverse soil conditions in the valley 
was performed by Cibor (1983). He identified an area of approximately 45 square miles 
at the center of the valley where moderately to highly expansive clays were anticipated. 
The first cataloging of adverse soils was performed by Fini (1991) who compiled 
laboratory data from geotechnical reports from the late 1970’s through 1989. Only the 
hydrocollapsible soils data was analyzed since this failure mechanism tends to mimic 
land subsidence, the overall focus o f the study. The data set was provided to the Clark 
County Building Department and compiled to create the Clark County Soils Guidelines 
Map (http://dsnet.co.clark.nv.us/dsweb/bldg_pdfrsoilgdln.pdf). In 1999, Clark County 
desired more data to refine the expansion potential of soils in the valley for the Soils 
Guideline Map. This need precipitated this investigation.
Geologic Setting
The Las Vegas Valley is located in the Basin and Range province and is 
approximately 50 miles long and 5 to 25 miles wide. It is bounded by the Spring 
Mountains on the west. Sheep Range on the north, McCullough Mountains and River 
Mountains on the south and Frenchman and Sunrise Mountain on the east. The 
surrounding mountain ranges on the east, north and west consist principally of Paleozoic
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and Mesozoic sedimentary rocks while the southern ranges are predominantly Tertiary 
aged volcanics deposited during extensional tectonism. Figure 1 shows a general 
geologic map for the area.
The valley is a deep structural basin whose deposits are primarily Plio-Pleistocene 
fill consisting of coarse-grained alluvium derived from the surrounding mountain ranges 
and fine-grained fluvial and lacustrine basin fill. The fine-grained basin fill was 
deposited in a paludal or playa environment during the late Cenozoic when the area was a 
closed basin (Mifflin & Wheat, 1979). This includes the Las Vegas formation consisting 
primarily of silt and clay and containing fossils that indicate a wetter climate than 
present. The basin fill unconformably overlies the Pliocene-age Muddy Creek formation 
and the Miocene Horse Spring formation. The Muddy Creek formation is characterized 
by interbedded sandstone, siltstone and clay with gypsum of variable thickness. The 
Horse Spring formation consists predominantly of limestone overlying coarse breccias 
(Longwell, 1965).
Several north-south trending, relatively parallel, fault scarps extend through the 
valley. These scarps are from 1 to 100 feet high and are thought to be Quaternary age 
ranging from 14,000 (Haynes, 1979) to tens o f thousands of years old (Cibor, 1983).
These features with one exception reflect a down-to-the-east displacement.
There is still discussion whether these scarps are tectonic or non-tectonic in 
origin. Some authors (Maxey & Jameson, 1948 and Cibor, 1983) believe the faults are 
the result of differential compaction of alluvial and lacustrine sediments having differing 
grain-size and compressibility characteristics at abrupt facies changes and are not capable 
o f generating earthquakes. The soils in the valley generally grade from coarse to fine
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 1. Geologic Map of the Las Vegas Valley (adapted from Bell, 1981).
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grain from west to east. The scarps may, however, be partially induced by a seismic 
event. Mindling (1971) suggested that ground motion and dynamic stresses generated by 
a strong seismic event in the geologic past could accelerate the rate of consolidation. Bell 
(1981) suggests the features are tectonic in origin as evidenced by their north-south 
regional trend characteristic of faulting in the Basin and Range province. Previously 
termed “compaction faults”, these faults are now most commonly referred to by the local 
geotechnical community as “subsidence-related faults” to differentiate them from 
tectonic, bedrock faults located near the base of the adjacent mountain ranges. Gravity 
and aeromagnetic data analyzed by Langenheim and Jachens (2000) show that the 
Quaternary fault locations are controlled by faults offsetting basement rocks; however, 
the authors do not discriminate between the origin mechanisms.
A polygenic origin is suggested by Mifflin (2000). Geometry and trend, heights 
in excess o f 100 feet, and the need for extremely high natural artesian head/pore water 
pressure declines indicate tectonic origins (Bell, 1991). However, slip rates in excess of 
0.38 inch/year would be needed to generate the scarps by seismogenic sources alone. 
Mifflin (2000) proposed several candidate processes including differential compaction 
along abrupt facies changes, erosion, and dissolution to explain the origin of the fault 
scarps. He demonstrated that repeated wetting and desiccation of pluvial sediments could 
achieve sufficient compaction prior to the Holocene when the Las Vegas valley was a 
closed basin characterized by internal drainage. Detailed lithologie data are needed to 
1,000 feet or more to confirm the presence of abrupt facies changes along the fault 
scarps. Data from approximately 1400 wells are currently being analyzed by Taylor et al. 
to investigate three-dimensional distribution of the valley sediments (Luke, 2004).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Trench excavations of subsidence-related faults often reveal monoclinal folding 
or warping of the near surface sediments; however, stratigraphie units may be displaced 
at depth as shown in Figure 2.
Figure 2. Subsurface expression of a subsidence-related fault as observed in a trench 
excavation in North Las Vegas, Nevada. Photo provided by Jim Werle.
The features are also the focus o f other geologic constraints such as shallow 
groundwater, spring mounds, historical differential movement due to land subsidence, 
and earth fissures (Liimert et al., 1994).
In the Las Vegas valley, earth fissures are subsurface cracks most commonly 
formed fi’om tensional stresses induced by ground water withdrawal. Bell and Price 
(1991) found that 90 percent of all earth fissures in the Las Vegas Valley were located
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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within 2,000 feet of a subsidence-related fault. Additionally, they are often found in 
areas containing expansive clays (Werle et al., 1998).
Expansive Soils
Expansive soils have been documented throughout the Las Vegas Valley and 
include both expansive clays and salts. Hellmer (2003) recently investigated a model for 
predicting soluble sulfate ion concentration in the valley, which is the leading cause of 
chemical heave. This mechanism is driven by the presence of soluble sulfates, 
temperature and moisture variations. In contrast, the clay expansion mechanism is 
characterized by swelling of the soil upon inundation with water. These soils may swell 
in excess of 40 percent and shrink and fracture upon drying (Cibor, 1983). Different clay 
minerals swell to differing degrees with illite and kaolinite having low to moderate swell 
potential and montmorillinite or smectites having a high to critical swell potential 
(Nelson and Miller, 1992). Most of the clays in the valley are lean and inorganic (Cibor, 
1983); however, some silty and sandy smectite clays have been observed (Wyman et al., 
1993). Clay mineralogy can be determined using an electron microscope, differential 
thermal analysis, or x-ray diffraction; however these tests have not yet been performed on 
local samples to any degree to determine the predominant clay mineralogy of the local 
soils and potential source. Karakouzian et al. (1994) calculated the activity, which is the 
ratio o f plasticity index to clay fraction, for nine clay samples in the valley. These values 
indicated that smectites were the dominant type o f clay for the sample group.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 3. Surface Expression o f an Expansive Soil.
Several laboratory methods are used to determine expansion potential. Most rely 
on Atterberg limits which define the moisture content boundaries between various states 
of consistencies for fine-grained soils. These consistency boundaries include the 
shrinkage limit (SL), liquid limit (LL), and plastic limit (PL). Locally, the tests are 
conducted in general accordance with American Society o f Testing & Materials (ASTM) 
method D4318. The Plasticity Index (PI) is defined as follows:
PI = L L - P L
In addition to Atterberg limits, other correlations have been used to determine expansion 
potential including the shrinkage index (SI), the plasticity ratio (PR), grain-size analysis 
ASTM D 422, clay fraction from a hydrometer test, and soil suction (t) at the natural 
moisture content (Snethen et al., 1977).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 4. Home damaged by Expansive Soils in North Las Vegas.
Direct measurement of the swell potential can also be determined with a 
consolidometer also referred to as an oedometer. There is a lack of standard in the 
geotechnical literature as to the method of testing. There is variability in the initial 
moisture content during testing, dry density for remolded samples, implementation and 
amount of a surcharge load, and lateral confinement. This test method variability is 
generally related to simulated conditions of the researcher i.e. in situ or final stress 
conditions such as that to reflect an applied load jfrom a structure or pavement.
Swell tests performed locally utilize a procedure similar to one adopted in the 
Southern Nevada Amendments to the 2000 International Building Code (2003) although 
some variations were observed over the data collection time interval for this
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
10
investigation. The samples are undisturbed or remolded to a specific density usually 
reflecting field conditions and contained laterally in a 1-inch high ring. The samples are 
then dried. The state of the practice prior to 1997 was to air-dry the samples for a 
minimum of 24 hours. Since 1997, the samples are oven dried at 60 degrees Celsius for a 
minimum of 8 hours before testing. The samples are placed into the consolidometer with 
typically a 60-psf surcharge load although higher loads are occasionally used depending 
on the proposed final stress or highly expansive nature of the soils. Upon inundation with 
water, the sample is kept saturated and the volumetric change is monitored until swelling 
or vertical movement ceases.
Several correlations have been made using Atterberg limits to estimate the 
expansion potential o f the soil. Snethen et al., (1977) summarized various methods for 
identifying potentially expansive soils and concluded that the most consistent indicators 
of potential swell are: liquid limit, plasticity index, shrinkage limit, and soil suction (Xnat) 
at the natural moisture state. This is presented in Table 1. The soil suction is rarely 
determined for geotechnical investigations locally. A criterion was sought which could 
be compared to that outlined by the Southern Nevada Amendments to the 2000IBC. 
Therefore, the correlation presented in Table 2 was used for this study.
Table 1. Potential Swell Classification (Snethen et al., 1977)
Liquid limit (%) Plasticity Index (%) Tnat (tsf)
Potential Swell 
Classification
<50 <25 <1.5 Low
50-60 25-35 1 .5 -4 Marginal
>60 >35 >4 High
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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According to the 2000 IBC, Southern Nevada Amendments, a soil is considered 
expansive if the swell is greater than 4 percent as determined by the swell test or if the 
soil meets all the following criteria: has a plasticity index of 15 or greater, has more than 
10 percent o f the soil particles passing the a No. 200 sieve, has more than 10 percent o f 
the soil particles less than 5 micrometers (ASTM D 422), and has an expansion index 
greater than 20 in accordance with the Uniform Building Code. The expansion index is 
defined as the swell multiplied by the sample fraction passing a No. 4 sieve.
The overlap in the plasticity index criteria accounts for the variability o f the 
expansion potential for particular soils and it corresponds similarly with classification 
techniques provided by the Louisiana Department o f Transportation, Kansas Highway 
Commission, and others (Snethen, 1977).
Table 2. Expansive Soil Classification Correlating Swell and Plasticity Index Used for 
this Study
Expansion
Indicator Swell Potential
Plasticity Index (%) 
(1)
Swell (% volume 
change)(2)
0 Negligible 0-1
1 Low 0-15 1-4
2 Moderate 10-35 4-8
3 High 20-55 8-12
4 Critical >35 >12
(1) fi’om Nelson and Miller, 1992
(2) modified from Southern Nevada Amendments to the 2000 IBC
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 3 
METHODOLOGY
For this study, data regarding the sampling and testing of expansive soils were 
collected from soils reports and compiled. Data were obtained from soil investigations 
performed by Converse Consultants. Data collected included Atterberg test and swell 
test results, sample locations and depths, soil classification, soil unit color, moisture 
content and thickness as recorded on the boring logs, groundwater depth, if  encountered 
and other factors pertaining to sampling and testing procedure. Data were assigned a 
unique identifier and were reviewed to remove any obviously erroneous data. Additional 
discussion involving the nature of the data is presented in Chapter 4. Data analysis was 
performed to determine if  any trends or correlations could be identified. Types of 
analysis include production of maps showing lateral and vertical extent of expansive 
soils, geostatistical modeling, visual analysis and statistical analysis. The analysis was 
performed to determine if  any correlations exist between expansion potential and 
topographic slope, soil classification and locations of geologic features. Data analyses 
are discussed in Chapter 5. Finally, the results are summarized and recommendations for 
additional work are presented in Chapter 6.
12
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CHAPTER 4
DATA COLLECTION AND PREPARATION 
Soils reports prepared by Converse Consultants between 1979 and 2000 were 
reviewed and utilized for this study. Reports from principally one geotechnical firm were 
used for three reasons. First, during the research performed for Fini (1991), Converse 
Consultants provided the most access to their files. Secondly, once the research was 
expanded and updated in 1999, Converse Consultants was contracted to compile the 
expansive soil data for the Clark County Building Department in cooperation with the 
Nevada Bureau o f Mines and Geology. Additionally, with the variability o f testing 
methods prior to 1997, it was also advantageous to compile data from one company 
whose swell test methods would remain consistent over time.
Data Collection
Atterberg limits and swell test results were evaluated for 316 projects. These 
projects were selected because they were located in the Las Vegas valley and contained 
field exploration and expansion laboratory test data. Other criteria recorded from the 
reports included the project location or subsurface exploration location, as in the case o f 
roadway or pipeline projects over a wide areal extent, soil type as classified by the field 
geologist/engineer, depth of the sample, unit thickness from the boring logs, remolding
13
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criteria (if the samples were remolded for swell testing), field moisture, dry density, depth 
to groundwater, if encountered, and any other pertinent information including the 
presence of fill, proximity to faults, fissure zones and washes. Sample data were 
collected for native soils only.
Each project location was assigned an identifier for mapping purposes. The 
expansion potential for each sample was evaluated based on the laboratory test results 
and the criteria in Table 2 in Chapter 2 to assign an expansion indicator of 0 to 4 with 0 
having negligible expansion and 4 exhibiting critical expansion. A total of 930 samples 
were evaluated resulting in over 400 unique identifiers each indicating expansion 
potential at a particular location. A depth qualifier was also assigned indicating depth 
below existing ground surface in 5-foot increments. Thus, a depth qualifier of 1 signifies 
the sample was collected between 0 and 5 feet below ground surface. The complete 
dataset is included in Appendix I.
The entire dataset was filtered for selected analyses depending on the laboratory 
test data. The Windsor Park subdivision in North Las Vegas has received national 
attention due to the extensive damage to homes and infrastructure primarily from 
expansive clays and earth fissures (Linnert et al., 1994). A micro dataset was compiled 
for the Windsor Park subdivision in North Las Vegas because this area contained the 
most samples and the highest concentration of laboratory data for a particular site of 
small areal extent. This dataset is included in Appendix II. It includes 43 samples 
collected over a site area of approximately 0.3 square miles.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Another filtered dataset was compiled containing only samples tested for both 
Atterberg limits and swell. Remolded samples were noted in the dataset. This filtered 
dataset is presented in Appendix III and includes 76 samples fi’om the original dataset.
Limitations of the Data
The principal limitation of the data is the lack of survey information for project 
locations. The project locations are typically described as “the northwest comer of X 
Street and Y Boulevard” and the boring locations were often paced off from existing 
roadways or other landmarks. Also lacking from the data is elevation, which would have 
been useful in analyzing the effects o f slope on expansion potential. Provided this 
limitation, the potential error for sample location for any particular site is estimated to be 
up to 1000 feet depending on the size of the site and the number o f borings. It is for this 
reason that unless more detailed information was available, only one unique identifier 
was assigned to a particular site. Exceptions to this are projects o f wide areal extent such 
as roadway or utility projects and the Windsor Park data subset for which a total of 43 
samples were tested for expansion potential and collected within 1/4 mile radius. Many 
geotechnical firms now utilize handheld GPS imits to locate the subsurface explorations 
and record northing, easting and elevation data; however, it is still not utilized for all 
projects.
Another limitation on the data is variation in the swell test method from air-dried 
samples to oven-dried samples as recommended by the 1997 Southern Nevada Building 
Code Amendments. Additional differences in the testing conditions for swell tests such 
as remolding criteria and surcharge loads are also anticipated to affect the results;
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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however, this impact is believed to be small in comparison to the project location 
limitations.
Map Preparation
Each project location was plotted on a 7.5-minute quadrangle map (1:24,000 
scale) and classified as having negligible to critical swell potential as identified in Table 
2. The first map was prepared with worst-case expansion potential for each site. 
Therefore, a site with multiple samples and variable expansion at a variety o f depths was 
assigned an expansion potential based on the highest expansion regardless o f depth or 
extent.
A database was compiled and the points from the 7.5 minute quadrangle maps 
were initially digitized by Gary Johnson at the Nevada Bureau of Mines and Geology in 
Universal Mercator (UTM NAD 27, meters) coordinates to produce an overall, worst 
case expansion potential map for use by Clark County Building Department.
The previously digitized data could not be converted into State Plane NAD 83, 
Zone 11 East coordinate system for the additional analysis due to incompatible projection 
systems and was replotted using Land Development Desktop package for AutoCAD 2004 
with the street centerline base and topographic information provided from Clark County 
GIS. This mapping technique refined the previous effort by considering the variability 
between expansion and depth. Thus, for a particular site having multiple samples, a point 
was plotted for each expansion potential and depth qualifier. However, multiple samples 
with similar expansivity at the same depth were only plotted once. This still allows for a 
maximum o f 25 potential expansion indicators for any given site. Subsidence-related
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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faults and fissures were plotted based on locations from Bell (1981) and the Clark County 
Soils Guideline Map.
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CHAPTER 5
DATA ANALYSIS AND OBSERVATIONS 
The analysis includes mapping and visual observations, geostatistical 
development of the expansion potential zones for the preliminary screening map, and 
spatial and statistical approaches to determine if any correlations exist between expansion 
potential and topographic slope, soil classification and proximity to geologic features.
Expansion Potential Zone Mapping 
The initial goal of the investigation was to provide a map of expansion potential 
for the Las Vegas Valley to the Clark County Building Department. The data digitized 
by the Nevada Bureau o f Mines and Geology was contoured using the Spatial Analyst 
tool in Arc View 3.2. This program generates the contour interval by interpolating 
between up to 9 adjacent data points. Each contoured area was then converted to a 
coverage in Arc Info. This map is shown in Figure 5. The maximum expansion is 
represented for any particular data point. Thus, this map shows a most conservative 
scenario. It was developed to provide the regulatory agency and geotechnical 
engineering firms an initial screening tool for expansive soils. A flaw in this type of 
geostatistical analysis occurs on the outskirts of the valley or in areas where the sample 
data is limited, particularly in the southwest and far northern portions of the valley. 
Extensive areas of moderately to critically expansive clays are mapped where only one or
18
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two data points are available. These areas extend to the edges of the mapped area even 
though there are no data to support this conclusion.
Refinement o f this mapping technique was desired to consider multiple samples 
with varying expansion and depth for each site. The data were divided into depth 
increments of 5 feet and expansion potential was plotted with respect to depth. Contour 
intervals were plotted by comparing the adjacent data points for the various depths and 
splitting the distance by half. Professional experience and engineering judgement was 
used for sites with multiple expansion indicators for a particular depth and along the 
edges of valley where data were limited. For example, in the southern and easternmost 
sections of the valley, the boundary defining low to moderate expansion potential was 
defined by the exposure of bedrock as indicated on the geologic map shown in Figure 1 
or by the areas of shallow bedrock and steep slopes as indicated on the Clark County Soil 
Guidelines Map. In cases where more than one expansion indicator was represented for a 
given depth, the original dataset was reviewed to evaluate the soil type and other 
laboratory data. The laboratory tests typically are assigned based on the field boring 
logs; however, inconsistencies in logging or gradational soil boundaries suggested that 
these tests might not accurately reflect the expansion at the site. Therefore, the other 
samples were given more weight in the determination of the expansion potential for that 
particular depth. There is great variability of expansion potential both laterally and 
vertically but the contour data showed similar trends between the overall map shown in 
Figure 6 and maps generated for 0-5 foot depths and 5-10 foot depth, which had the 
greatest number of samples for comparison. The contours shown in Figure 6 represent a 
compilation o f all the depth intervals to provide a summary o f the expansion potential in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
20
the Las Vegas Valley with refinement of the edge conditions where data are limited by 
considering locations of shallow bedrock. All the sample points are plotted to show the 
expansion variability at each site with depth.
Correlations 
Expansion Potential and Topographic Slope 
Results from Atterberg tests and swell tests were evaluated with respect to relative 
topographic slope to determine whether surface topography had any impact on expansion 
potential. The entire dataset was used for this analysis. By evaluating contour data for 
the valley provided by Clark County, each project site was assigned a relative slope of 
low (<1%), moderate (1-2%) or high (>2%). The high slopes were generally located on 
the alluvial fans on the outskirts of the valley. The low slopes were located along the 
flood plains o f Las Vegas Wash and an area of approximately 16.5 square miles in the 
center o f  the valley. The moderate slopes were found between these areas.
For each zone of expansion potential, the number of occurrences within each 
slope category were noted and plotted. The results are shown in Figure 7. Based on the 
depositional mechanisms for alluvial deposits, one would expect decreasing expansion 
potential with increasing topographic slope, A good correlation was found for the high 
slope samples. The majority of these samples displayed negligible to low expansion. For 
the moderate slopes, the majority of samples exhibited low expansion followed by 
moderate expansion. For the low slopes, there is an increased number of occurrences of 
high expansion but the majority of occurrences are moderate and low expansion. A slight
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Figure 7. Expansion Versus Slope for the Complete Dataset.
anomaly in the correlation is observed in the spike of critical expansion for moderate 
slopes. One factor that is believed to have influenced this analysis is the proximity to 
subsidence-related faults. The majority of the fault zones were considered to have low to 
moderate slope; however, locally slopes along the faults can be greater than 2 percent. 
Observations between expansion potential and location of subsidence-related faults are 
discussed later in this chapter.
Correlation of Swell and Plasticity Index 
The Windsor Park and filtered datasets containing those samples having both 
Atterberg limit test and swell test data were used to evaluate a correlation between swell 
and plasticity index. The results are shown in Figures 8 and 9. For the entire dataset, 
seventy-three samples were used. There is a good correlation showing swell increasing 
with higher plasticity index.
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Figure 8. Swell Versus Plasticity Index for the Filtered Dataset
The Windsor Park dataset had only ten samples where both tests were completed 
and the surcharge load for swell testing was 60 psf. Additional samples were tested with 
higher loads o f 120 and 500 psf but these were not used in this analysis.
The trends show that there is good correlation between the two datasets and the 
difference could be attributable to the changes in swell testing procedure after 1997 or 
remolding of some samples prior to swell testing (particularly for the Windsor Park 
dataset).
The data was normalized for plasticity index less than 40 percent and swell less 
than 10 percent, and the results were compared to four other identification procedures 
summarized by Nelson and Miller ( 1992). These are shown in Figure 10. The data from 
this study generally falls between Holtz and Gibbs and Seed, Woodward and Lundgren.
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Figure 9. Swell Versus Plasticity Index for the Windsor Park Dataset
The variability between the plots is attributed to soil conditions and initial moisture 
contents of the samples. Holtz and Gibbs performed swell tests on air-dried samples 
while Seed, Woodward and Lundgren’s tests were all done on remolded samples. Chen’s 
two analyses varied the surcharge pressure and the tests were performed on undisturbed 
samples allowed to swell from natural moisture content to saturation. The samples for 
the Las Vegas dataset included both remolded and undisturbed soil samples tested at air- 
dried or oven-dried initial moisture conditions with a 60-psf surcharge load. Given these 
variations in soil conditions and initial moisture, this is a good correlation for the Las 
Vegas dataset.
Swell and Soil Classification 
Both the Windsor Park dataset and another filtered dataset were used to compare 
swell and soil type by the Unified Soil Classification system. There was a great amount 
o f variability with the complete dataset of 535 sample points, presumably due to logger 
error in soil classification. Therefore, the filtered dataset was used consisting o f 76
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Figure 10. Comparison of Las Vegas Data to Other Published Studies (adapted from 
Nelson and Miller, 1992).
samples for which the soil classification was confirmed with Atterberg limits. This 
dataset is included in Appendix III. There is a good correlation between expansion 
potential and soil type as shown in Figure 11 for the filtered dataset and Figiue 12 for the 
Windsor Park dataset. These figures show the range of swell and the number of samples 
for each soil classification. The results confirm expectations that clays, and particularly 
fat clays (CH), generally have higher expansion potential than silts and coarser grained 
samples. Figures 13 and 14 indicate the expansion potential as a percentage of samples 
for each soil type. Again this clearly shows that fat clays predominantly have high to 
critical expansion potential while clayey sands have negligible to moderate expansion 
potential.
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Figure 11. Range of swell relative to soil type for the filtered dataset. Number of 
samples considered listed in parentheses.
H
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Figure 12. Range of swell relative to soil type for the Windsor Park dataset. Number 
of samples considered listed in parentheses.
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Expansion Potential and Geologic Features 
While digitizing the data and contouring the expansion zones for the expansion 
potential map, a general observation was made that locations o f the fault scarps and 
fissure zones coincided with zones of expansive soils. This combined with field 
observations at Windsor Park led to a spatial analysis whereby the lengths of subsidence- 
related faults were measured and the areas of mapped fissure zones were calculated for 
each of the expansion zones shown in Figure 6. Observations were made during the
Figure 15. Earth fissure observed 
in a trench excavation at Windsor 
Park. The fissure terminates in a 
desiccated clay layer.
Windsor Park investigation that a link is suspected between the formation of earth 
fissures and presence of expansive clays (Linnert et al., 1994). In trench explorations, 
fissures often extended into the subsurface through a non-cohesive soil unit, such as silty
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sand, and terminated in a desiccated clay layer. Additionally, they were not observed 
below that unit. Bell and Price (1991) performed a statistical analysis and found that 90 
percent of all known fissures are located within 2,000 feet o f a subsidence-related fault. 
Using these and additional field observations, an empirical model was developed to 
predict the locations of earth fissures in the valley (Werle et al., 1998). As shown on 
Figure 6, over 82 miles of subsidence-related faults are mapped in the valley. Based on 
the expansion zone boundaries defined in Figure 6, over 94 percent of all subsidence- 
related faults are mapped within a zone of at least low expansion potential. Figure 16 
details the length of faults in each of the expansion zones. O f the 5.9 percent or 6.15 
miles of faults outside that boundary, 2.25 miles are mapped as inferred faults based on 
topographic or aerial photograph interpretation, and over three miles are located in areas
Negligible 
(25,545 ft) 
6%
Low 
(107,535 ft) 
25%
Critical
(34,775 ft)
(88,106 ft)
Moderate 
(175,419 ft) 
41%
Figure 16. Length o f Subsidence-related Faults Relative to Expansion Zones.
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of the southwest valley and north valley where the expansive soil data is very limited. 
Thus, more information is needed to confirm the expansive soil limits in these areas. 
Over 88 percent o f all fissure zones are mapped within areas defined as having moderate 
to critical expansion potential as shown in Table 3. Fissure zones are not located within 
areas exhibiting negligible expansion. These analyses show that there is a correlation 
between the locations of subsidence-related faults, earth fissures and expansive soils.
Table 3. Area O f Fissure Zones Within Each Expansion Potential Zone.
Expansion 
Potential Zone
Fissure Area 
(sf) Percentage (%)
Critical 6,977,059 16.48
High 15,341,308 36.24
Moderate 15,012,685 35.46
Low 5,004,756 11.82
Negligible 0 0.00
Total 42,335,808 100.00
Limitations of Analyses 
As identified previously, an obvious limitation with the slope analyses was the 
lack o f precise location (i.e. northing and easting) and elevation data for the samples.
With respect to the soil classification analysis, it is believed that errors likely exist in field 
classification o f some soil samples; thus, the complete dataset was filtered to those 
samples having both swell and Atterberg test results. The limited data in the northern and 
southwestern valley may have an impact on the spatial relationships between the 
expansive soils zones and locations of mapped subsidence-related faults and fissures. 
Additional data is needed to refine or confirm this analysis. Finally, caution should be
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exercised when inferring expansion potential near the edge conditions of the expansion 
potential map in Figure 6 since data was very limited in these areas.
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CHAPTER 6
SUMMARY AND RECOMMENDATIONS 
General Findings
This study provided two maps identifying zones where expansive soils will likely 
be encountered within the Las Vegas Valley. The first (Figure 5) plots the highest 
expansivity for each site and the expansion potential contours are statistically determined 
with the Spatial Analyst tool in ArcView. The second (Figure 6) shows the expansion 
variability with depth for each site and defines the expansion potential zones using 
profession experience, engineering judgement and geologic data such as depth to 
bedrock. For the interior areas o f the valley, the two maps compare favorably. The 
major differences are in the outskirts of the valley where the data is limited. In such 
cases. Figure 6 is a better representation of the data and reflects refinement of the zone 
boundaries with engineering judgement and geologic data.
Several good correlations were obtained in the analyses. Results show that 
expansion generally increases with decreasing topographic slope. Swell increases with 
decreasing grain size and increasing plasticity. Modifications to the swell test method 
seem to have had a negligible effect; however, additional data using a single test method 
is advised to refine the correlation between swell and plasticity index.
A spatial relationship exists with respect to the subsidence-related faults and earth 
fissures. Over 94 percent of the mapped faults are located in areas o f expansive soils.
31
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This may be higher given that the over half o f the remaining faults are located in areas 
where expansion test data is extremely limited.
Over 52 percent of the mapped fissure areas are located in zones o f high to critical 
expansion potential. Since these expansion zones predominantly consist of fat clays 
(CH) as shown in the soil classification correlation, there may indeed be a direct 
relationship between the desiccation of clay soils in the near surface and the tensional 
stresses that cause the formation of earth fissures, at least within 10 feet of ground surface 
where the majority of the samples for this study were obtained. This analysis statistically 
confirms field observations made during the fissure investigation at Windsor Park.
Recommendations for Further Study 
It is recommended that additional data be collected preferably in the southwest 
and northern portions of the valley to further define the expansion zone boundaries in 
these areas. Urban development is advancing into these areas and data is or soon will be 
available. It is now more common for geotechnical engineering companies to utilize 
hand-held GPS units to locate field borings. This data should be used to evaluate 
elevation correlations and develop cross sections to further evaluate expansion laterally 
and vertically. It is recommended that detailed lithologie data be collected across the 
subsidence-related faults as proposed by Mifflin (2000) to evaluate the presence of abrupt 
facies changes and origin of the fault scarps. This has significant impacts on the 
evaluation of seismic hazards in the valley, and the author understands this work is 
currently being completed (Luke, 2004). Finally, this investigation reveals a direct 
correlation between the presence o f expansive soils and location of earth fissures.
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Additional study is recommended to further define the mechanism between desiccated 
clays and tensional stresses necessary to induce the formation of fissures.
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COMPLETE DATASET
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STA# Location Sample
boring
Depth 
(ft bgs)
u s e Slope Swell PI
1 Stephanie Road, North of Flamingo Road B-2 4-5 CL-ML L 3
2 SEC Flamingo Road & Eucalyptus B-2 5-6 SC M 5
4 NEC Flamingo & Euclid T-1 3-4 CL M 3
5 North Corner of Mojave & Pecos McLeod B-4 2-3 CL M 2.9
5 North Comer of Mojave & Pecos McLeod B-6 3-4 CL M 8.1
5 North Comer of Mojave & Pecos McLeod B-8 4-5 CL-ML M 3.8
6 SEC Eastem & Harmon SC M 4.5
7 Tropicana Avenue, west of Nellis B-2 5-6 CL M 1
7 Tropicana Avenue, west of Nellis B-5 5-6 CL-ML M 4.6
8 NEC Lamb & Tropicana B-2 3-4 CL M 8.8
8 NEC Lamb & Tropicana B-6 1-2 CL-ML M 6.7
9 SC McLeod Drive & Pecos McLeod B-3 9-10 CL-ML M 6
9 SC McLeod Drive & Pecos McLeod B-4 7-8 CL-ML M 10
10 NW Quad Tropicana Ave. & Hollywood Circle B-8 2 CL-ML L 2
10 NW Quad Tropicana Ave. & Hollywood Circle B-9 0 CL-ML L 2.8
11 SEC Tropicana & Mountain Vista B-2 3-4 CL-ML M 5.4
12 SEC Mountain Vista & Rawhide Street B-102 0 CL-ML M 7
12 SEC Mountain Vista & Rawhide Street B-102 5 CL-ML M 3
12 SEC Mountain Vista & Rawhide Street B-104 4 ML M 3
13 SEC Stephanie & Hacienda B-3 2-3 CL-ML L 8.4
14 SEC Palm & Rawhide Aves T-1 2 ML M 5
15 South side of Harmon, east of Koval BH-4 3-5 CL-ML L 2.8
15 South side of Harmon, east of Koval BH-4 0-1 CL-ML L 7.2
16 Sunset Rd. & McLeod Drive ML M 15
17 Southside of Patrick -1,500 feet west of 
Pecos Road
B-3 1-2 ML M 10
17 Southside of Patrick -1,500 feet west of 
Pecos Road
B-6 34 CL-ML M 11
18 NEC Pecos & Sunset B-16 1 ML M 4
19 SEC Lamb & Patrick Lane T-4 1-2 ML M 5.3
20 NWC Paradise Road & White Drive B-24 0 SC M 10
20 NWC Paradise Road & White Drive B-26 3 CL M 14
20 NWC Paradise Road & White Drive B-26 9 CL M 20
20 NWC Paradise Road & White Drive B-32 10 CL M 10
20 NWC Paradise Road & White Drive B-34 11 CL M 10
20 NWC Paradise Road & White Drive B-34 6 CL M 17
20 NWC Paradise Road & White Drive B-5 9 CL M 9
20 NWC Paradise Road & White Drive B-5 6 CL-ML M 6
21 East of Sandhill, North of Flamingo @ 1-515 B-1 0-1 CL M 3 (under 500 psf 
load)
21 East of Sandhill, North of Flamingo @ 1-515 B-1 0-1 CL-ML M 36
21 East of Sandhill, North of Flamingo @ 1-515 B-1 0-1 CL-ML M >40
21 East of Sandhill, North of Flamingo @ 1-515 B-13 4-5 CH M 14
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21 East of Sandhill, North of Flamingo @ 1-515 B-4 4.5-5 CL-ML M 9
22 NEC Flamingo & Sandhill B-2 0-1 CL-ML M 2
22 NEC Flamingo & Sandhill B-4 0-1 CL-ML M 5
22 NEC Flamingo & Sandhill B-4 2-3 CL-ML M 6
23 NEC Sunset & Stephanie B-1 12 CL-ML M 3
23 NEC Sunset & Stephanie B-2 25 CL-ML M 7
24 NWC Eastem & Warm Springs B-13 0-1 CL-ML M 8.2
24 NWC Eastem & Warm Springs B-26 34 CL-ML M 3
25 East of Green Valley Pkwy @ Lone Pine Lane B4 1-2 CL-ML H 11
26 SWC Eldorado Lane & Eastem Ave B-1 1-2 CL-ML M 10.4
26 SWC Eldorado Lane & Eastem Ave B-4 34 ML M 4.2
27 SWC Navarre Lane and Arroyo Grande B-1 5 ML M 16
27 SWC Navarre Lane and Arroyo Grande B-1 9 CL-ML M 7
27 SWC Navarre Lane and Arroyo Grande B-19 3 ML M 17.9
27 SWC Navarre Lane and Arroyo Grande B-2 2-3 SC M 8
27 SWC Navarre Lane and Arroyo Grande B-20 3 CL M 13,5
27 SWC Navarre Lane and Arroyo Grande B-23 3 ML M 7.3
27 SWC Navarre Lane and Arroyo Grande B-4 1 CL M 11.6
27 SWC Navarre Lane and Arroyo Grande B-4 3 CL M 6
27 SWC Navarre Lane and Arroyo Grande B-5 3 CL M 19.4
27 SWC Navarre Lane and Arroyo Grande T-1 0.5-2 CL M 7
27 SWC Navarre Lane and Arroyo Grande T-2 0.5-1.3 CL M 11.1
27 SWC Navarre Lane and Arroyo Grande TP-10 3.5 CL M 12
28 NE quad Salinas & Santiago Drive B-1 0-1 CL-ML H 4.5
28 NE quad Salinas & Santiago Drive B-2 2-3 CL H 8.8
28 NE quad Salinas & Santiago Drive B-3 1-2 CL H 18
28 NE quad Salinas & Santiago Drive B-4 34 CH H 9 32
28 NE quad Salinas & Santiago Drive B-5 2-3 CL H 12 23
28 NE quad Salinas & Santiago Drive B-5 1-2 CH H 10 35
28 NE quad Salinas & Santiago Drive B-6 2-3 CL-ML H 3.5
29 SWC Warm Springs & Linn Lane B-1 2-3 CL-ML M 11
29 SWC Warm Springs & Linn Lane T-6 0.5-2 CL M 3
29 SWC Warm Springs & Linn Lane T-6 24 CL-ML M 8
30 Windmill, east of Eastem B-3 3 CL-ML M 18.2
30 Windmill, east of Eastem B-5 1 ML M 4.9
31 Mesa Verde Lane and Eastem Avenue BH-19 6.5 CH M 9
32 SEC Pebble & Bruce TP-3 0-2 CL M 4.4
32 SEC Pebble & Bruce TP-3 24 CL M 4.2
33 NE quad Eastem & Wigwam B-101 6-7 ML M 6
33 NE quad Eastem & Wigwam B-104 2-3 ML M 8
34 Wigwam Avenue; 340 feet west of Pecos T-3 1.5-2 ML H 5.5
34 Wigwam Avenue; 340 feet west of Pecos T-7 0-1 ML H 4
36 West side of Lamb Blvd; 144 feet north of 
Owens
B-1 2-3 CL-ML L 3.4
36 West side of Lamb Blvd; 144 feet north of 
Owens
B-2 1.5-2 CL-ML L 8.5
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37 NWC Lake Mead Drive & Gassier B-1 1-2 CL-ML L 5
38 NWC Nellis & Owens B-2 2-3 CL-ML L 5.5
38 NWC Nellis & Owens B-3 2-3 CL-ML L 4.1
39 Linn & Meikle Lanes along Sloan Channel B-65 0-1.5 CL-ML L 4
39 Linn & Meikle Lanes along Sloan Channel B-68 0-1 ML L 3
40 Owens Avenue; west of Marion Avenue B-1 0-1 ML L 5
41 east side of Lamb Blvd; south of Washington 
Avenue
B-2 3 CL-ML L 1.8
41 east side of Lamb Blvd; south of Washington 
Avenue
B-4 2 CL-ML L 5.5
42 NWC Bonanza & Nellis CL L 9
43 NEC Lone Mtn & Berg Street B-8 1-2 CL-ML L 6.7
44 4920 North Lamb Blvd B-1 2 CL-ML L 3.5
44 4922 North Lamb Blvd B-10 1 CL L 9.8
44 4921 North Lamb Blvd B-5 5 CL-ML L 8.4
45 NWC Eaker Street & Lamb Blvd B-1 1-2 ML L 6
45 NWC Eaker Street & Lamb Blvd B-1 34 ML L 13.3
46 NWC Charleston & Lamb B-2 2-3 C L - ^ L 4.2
47 4524 Nash Avenue B-1 1 CL L 6.7
47 4525 Nash Avenue B-3 2 CL-ML L 5.8
48 West side of Nellis Blvd between Charleston & 
Stewart
B-1 1-2 ML L 3.1
48 West side of Nellis Blvd between Charleston & 
Stewart
B-3 1-2 CL L 6.6
48 West side of Nellis Blvd between Charleston & 
Stewart
B-3 1-2 CL L 5.6
49 West side of Nellis north of Charleston B-106 4-5 CL-ML L 4
49 West side of Nellis north of Charleston B-108 1-2 ML L 5
49 West side of Nellis north of Charleston B-126 2-3 CL-ML L 4
49 West side of Nellis north of Charleston B-129 1-2 CL-ML L 3
50 South of Alexander; west of Nellis B-3 1-2 ML L 4.8
50 South of Alexander; west of Nellis B-3 34 ML L lU
51 NEC Nellis & Las Vegas Blvd North B-6 0-1 CL-ML L 4
52 Rickenbacker Road (NAFB) B-11 1-2 CL L 6
53 SW quad Lake Mead & Lamb B-2 3-3.5 CL-ML L 5.6
53 SW quad Lake Mead & Lamb B4 3.54 CL L 3.5
54 SW quad Alcott and Sloan Lane B-1 2-3 ML L 4.6
54 SW quad Alcott and Sloan Lane BS-3 ML L 3.8
54 SW quad Alcott and Sloan Lane T-2 1-3 ML L 2.6
54 SW quad Alcott and Sloan Lane TP-3 1.5-2 ML L 8.8
54 SW quad Alcott and Sloan Lane TP-9 0.5-1 ML L 7.3
55 Sloan approx 1/5 mi north of Vegas Valley T-13 1-2 ML L 2
55 Sloan approx 1/5 mi north of Vegas Valley T-5 1.5-2 ML L 3
56 South side of Sahara Avenue; 1300 feet east 
of Lamb
B-2 34 CL-ML L 6.6
57 NE quad Carey & Commerce CL-ML
58 Gowan & Losee Road B-1 0-1 ML L 3.1
58 Gowan & Losee Road B-2 34 ML L 5.5
59 NWC 1 Street SKinley (NAFB) B-1 2 CL-ML L 9
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59 NWC! Street SKiniey (NAFB) B-9 2 CL-ML L 5
60 NE quad Nellis and Vegas Valley B-11 0-1 CL-ML L 7
60 NE quad Nellis and Vegas Valley B-5 0-1 CL-ML L 5.5 11
60 NE quad Nellis and Vegas Valley B-5 4-5 CL-ML L 5.5
61 SEC Lamb & Sahara B-1 3-4 ML L 4
61 SEC Lamb & Sahara B-11 34 CL-ML L 7
61 SEC Lamb & Sahara B-9 7-8 ML L 5
61 SEC Lamb & Sahara BA-3 1-2 CL-ML L 7
61 SEC Lamb & Sahara BA-5 1.5-2.5 CL-ML L 11
62 Desert Inn from Lamb to Nellis CL L 1.8
63 NEC Flamingo & Euclid T-1 34 CL-ML 3
64 NWC Nellis & Happy Valley B-3 1-2 ML L 11
64 NWC Nellis & Happy Valley B-5 1-2 CL-ML L 4
64 NWC Nellis & Happy Valley B-7 1-2 CL-ML L 15
65 North side of Cartier, east of Marion Drive B-1 1-2 ML L 5.8
65 North side of Cartier, east of Marion Drive B-3 34 ML L 6.7
66 SE quad of Lamb & LVBN B-10 1-2 ML L 6
66 SE quad of Lamb & LVBN B-2 6-7 CL-ML L 13
67 2512 Harewood CL L 4.3
68 NWC Las Vegas Blvd & Pecos Road B-2 2-3 ML L 5.1
69 East side of Losee Road, south of Craig Road B-1 1-2 ML L 2.3
69 East side of Losee Road, south of Craig Road B4 1-2 CL-ML L 11.1
70 Lone Mtn Road, east of Losee Road B-1 3 CL L 8.3
70 Lone Mtn Road, east of Losee Road B-2 1 CL L 1.3
71 SWC Pecos McLeod & Desert Inn B-2 34 CL 4.2
72 Desert Inn & Cabana T-2 0-5 CL-ML L 5
73 NEC Sahara & Nellis B-2 4 ML L 7
73 NEC Sahara & Nellis B-7 4 CL-ML L 3
74 NWC Lake Mead Blvd & Torrey Pines B-5 33 CL-ML 12.1
75 Main Street & Stewart B-1 0.5-1 CL L 5
75 Main Street & Stewart B-5 2-3 CL-ML L 6
75 Main Street & Stewart B-6 34 CL-ML L 15
75 Main Street & Stewart B-7 2-3 CL-ML L 11
76 Washington & Mojave T-3 2-3 ML L 6.9
77 Mojave Road, north of Bonanza ML L 2.8
78 Yale Street & Tonopah B-2 0.5-1.5 CL-ML L 4.8
79 SEC Craig Road & Bruce St B-1 1-2 ML L 22
79 SEC Craig Road & Bruce St B-106 4-5 CL-ML L 4
79 SEC Craig Road & Bruce St B-108 1-2 ML L 5
79 SEC Craig Road & Bruce St B-126 2-3 CL-ML L 4
79 SEC Craig Road & Bruce St B-129 1-2 CL-ML L 3
80 Commerce St between Alexander & Craig Road CL M 6.8
81 West of Frehner and north of Losee CL L 7.6
82 1905 Cochran B-1 2.5-3 ML M 6
83 SE quad of Sahara & Maryland Pkwy B-13 4-5 CL M 21
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83 SE quad of Sahara & Maryland Pkwy B-4 1-2 CL-ML M 32
83 SE quad of Sahara & Maryland Pkwy B-5 1-2 CL-ML M 20
84 NEC Cheyenne & Martin Luther King CL M 8.4
85 NEC Cheyenne & Clayton B-1 3 CL-ML M 13
85 NEC Cheyenne & Clayton B-2 3 CL-ML M 24
85 NEC Cheyenne & Clayton B-4 4 CL-ML M 24
85 NEC Cheyenne & Clayton B-7 2 CL-ML M 6
85 NEC Cheyenne & Clayton B-7 6 CL-ML M 13
85 NEC Cheyenne & Clayton B-8 2 CL-ML M 20
86 3000 Paradise Road B-103 2-3 CL-ML L 4.3
86 3001 Paradise Road B-106 1-2 CL L 3.5
87 NWC Lake Mead Blvd & Losee B-1 1 ML M 9.6
88 NWC Losee Road & North 5th St CH M 7.8
89 North of Brooks between 2nd & 3rd St B-2 4-4.5 CL M 12.8
90 1509 June Street (NLV) CH M 6.8
91 NEC Spring Mtn & Arville B-4 1-2 SM M 3.6
92 NEC Spring Mtn & Red Rock St B-3 3-4 SM M 6.4
93 SWC Decatur & Spring Mtn B-4 1 CL-ML M 4
94 South of Katie between Maryland & 
Cambridge
B-3 3-4 CL-ML M 4
94 South of Katie between Maryland & 
Cambridge
B-4 4-5 CL-ML M 5
94 South of Katie between Maryland & 
Cambridge
B4 7.5-8.5 CL-ML M 7
95 North of East Sahara, west of Fremont B-2 7-8 CL-ML L 3
96 3000 South Paradise CL L 21
97 NEC Lone man & Clayton CL L 18
98 SEC Rancho & Carey B-103 1 CL-ML L 5
98 SEC Rancho & Carey B-108 4 CL-ML L 11
99 SWC Holly Avenue & Ferrell Street B-3 1-2 ML L 2.6
99 SWC Holly Avenue & Ferrell Street B-3 3-4 CL-ML L 17.8
99 SWC Holly Avenue & Ferrell Street B-7 1-2 CL L 10.8
100 NWC Vegas Drive & Luning B-1 1-2 CL M 2.7
100 NWC Vegas Drive & Luning B-3 0.5-1.5 CH M 11.9
101 SEC Rancho & Dune Drive B-1 1-2 CL-ML LL 24+
101 SEC Rancho & Dune Drive B-2 1-1.5 CL-ML L 16
102 Washington Avenue, east of Rancho Road B-1 4-5 ML L 5
102 Washington Avenue, east of Rancho Road B-1 1-2 CL-ML L 5
102 Washington Avenue, east of Rancho Road B-1 2-3 CL-ML L 6
103 SEC Vegas Drive & Robin Street B-2 1-2 CL-ML L 16
103 SEC Vegas Drive & Robin Street B-4 1-2 CL-ML L 3
104 Washington from Rancho to Martin Luther 
King
CH L 10.2
105 600 Jackson Street (NWC Jackson & F Street) B-1 1-2 CL-ML L 17
105 601 Jackson Street (NWC Jackson & F Street) B-1 3-4 CL-ML L 10
106 Bonanza Road, 400 feet east of Rancho BH-2 2.5 CL-ML L 5.4
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106 Bonanza Road, 400 feet east of Rancho BH-4 2.5 CL-ML L 12.4
106 Bonanza Road, 400 feet east of Rancho BH-6 2.5 CL-ML L 2.6
107 SWC of Maryland & Twain CL M 4.5
108 NWC Flamingo & Burnham B-3 34 CL-ML M 4.3
109 South side of Tropicana between Spencer & 
Bumham
B-1 3 CL-ML M 4.4
109 South side of Tropicana between Spencer & 
Bumham
B-3 4 CL-ML M 12.3
110 West of Duneville Street, 250 feet south of 
Viking Road
BH-8 4 CL-ML M 6
111 SWC Decatur & Reno Avenue SM M 1.5
112 SWC Valley View & Tropicana Avenue B-1 5.5 CL-ML M 7.8
113 NEC Cameron & Russell Road SM M 9
114 Flamingo & LV Blvd SM L 14
115 NE quad Flamingo & Las Vegas Blvd South SM L 4.5
116 NWC Harmon & Paradise Road SM L 3.4
117 Swenson & Flamingo B-4 34 CL-ML M 3.3
117 Swenson & Flamingo B-5 34 CL M 4.5
117 Swenson & Flamingo B-7 34 CL-ML M 6.6
118 SEC Sunset & Paradise B-24 2-3 CL L 5.9
119 NEC Reno & Edmund Street BH-2 1-2 CL M 2.8
119 NEC Reno & Edmund Street BH-7 1-2 CL M 7.1
120 Tropicana & Las Vegas Blvd South B-1 4-5 CL L 1.5
120 Tropicana & Las Vegas Blvd South B-16 1-2 CL L 4.4
120 Tropicana & Las Vegas Blvd South B-2 9-10 CL L 2.2
121 NEC Gym & University Avenue B-6 2-3 CL-ML M 4
121 NEC Gym & University Avenue B-8 2-3 CL-ML M 2.3
122 Harmon Avenue east of Swenson CL M 4.5
123 Tamarus St, north of Warm Springs CL M 22
124 Commerce near Red Coach to Craig Road B-4 7-8 CL-ML L 4.8
125 Craig Road & Marion B-6 1-2 CL-ML L 11
126 North of Craig Road and Las Vegas Blvd 
North
B-4 1-2 SC L 3
126 North of Craig Road and Las Vegas Blvd 
North
B-5 2-3 CL-ML L 7
127 SWC Cheyenne Avenue & Christy Lane B-1 2-3 ML L 1.4
127 SWC Cheyenne Avenue & Christy Lane B-3 0-1 ML L 2.4
127 SWC Cheyenne Avenue & Christy Lane B-5 2-3 CL-ML L 3.2
127 SWC Cheyenne Avenue & Christy Lane B-5 2-3 CL-ML L 12.5
128 3667 Las Vegas Blvd South (NEC LVBS & 
Harmon)
B-1 5 SC L 2
128 3668 Las Vegas Blvd South (NEC LVBS & 
Harmon)
B-1 10 CL-ML L 4
128 3669 Las Vegas Blvd South (NEC LVBS & 
Harmon)
B-4 10 CL-ML L 7
128 3670 Las Vegas Blvd South (NEC LVBS & 
Harmon)
B-5 5 CL L 13
129 SEC Sloan & Charleston B-3 0-15 CL M 6.6 13
129 SEC Sloan & Charleston B-4 4 CL M 6.7 14
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129 SEC Sloan & Charleston B-5 4 CL M 4.1
129 SEC Sloan & Charleston B-6 1 CL M 11.8
130 NWC Tonopah & Goldfield B-1 5-8 CL M 16
130 NWC Tonopah & Goldfield B-1 9 CH M 8.8
130 NWC Tonopah & Goldfield 3-2 2 CH M 19.1
130 NWC Tonopah & Goldfield B-3 2 CL-ML M 11.1
130 NWC Tonopah & Goldfield B-4 2 CL M 18
131 McCarran Airport at G and G2 taxiways B-2 2-3.5 ML L 3
132 Ensworth, south of Wigwam B-3 2 CL M 6
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
B-1 2 SC M 8
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
B-1 9 CL-ML M 2.4
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
B-2 9 CL-ML M 10.3
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
TP-1 5.5 SC M 9.6
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
TP-2 5-7 CL-ML M 3.2
133 east side of Michael Way approx 1,000 feet 
south of Cheyenne
TP-3 2-4 CL-ML M 13 6
134 7723 North Tenaya Way B-2 4 CL L 9
134 7722 North Tenaya Way B-2 9 CL L 14.2
135 east side of Losee Road, south of Brooks B-1 4 CL M 6.8 9
135 east side of Losee Road, south of Brooks B-2 2.5-3.5 CL M 14
135 east side of Losee Road, south of Brooks B-3 1-4 CL M 4.8
136 NWC Lake Mead Blvd & Simmons B-1 2 CL M 4 18
136 NWC Lake Mead Blvd & Simmons B-2 2 CL M 2.4
137 Cedle & Lamont B-1 2 CL L 1 NP
138 SWC Russell & Galleria B-2 14 CL M 10.7
138 SWC Russell & Galleria B-5 9 CL M 8
139 2651 West Washington B-1 5-10 CH L 26.8 33
139 2649 West Washington B-1 4 CH L 22.6
139 2645 West Washington B-1 9 CL-ML L 3.6
139 2653 West Washington B-2 4-5 CH L 50
139 2650 West Washington B-2 1 CH L 6
139 2652 West Washington B-3 1-4 CL L 18
139 2647 West Washington B4 4 CH L 3.1
139 2648 West Washington B-6 4 CH L 12.8
140 3301 East Stewart B-1 4 CL L 14
140 3302 East Stewart B-1 5-9 CL L 15
140 3300 East Stewart B-2 4 CH L 6.5
141 Simmons lietween Lake Mead and Carey and 
,000 feet on Carey west of Simmons
B-1 1 CL M 3.9
141 Simmons t>etween Lake Mead and Carey and 
,000 feet on Carey west of Simmons
B-2 1 CL M 2.3
141 Simmons t>etween Lake Mead and Carey and 
,000 feet on Carey west of Simmons
B-3 0-4 CL M 18
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142 North side of Craig, east of Losee B4 4.5-9 CL L 14.2 12
142 North side of Craig, east of Losee B4 1-4 CL L 5.8 12
143 SEC Gowan & Valley B-1 1 CL L 7
143 SEC Gowan & Valley B-2 2-4 CL L 13.9
144 2831 Fort Sumter B-1 1 SC L -0.2
144 2829 Fort Sumter B-2 5-9 CL L 4.6
144 2830 Fort Sumter B-3 1 CL L 8.9
145 3106 East Bonanza, west of Pecos B-1 4-6 CL L 18
145 3104 East Bonanza, west of Pecos B-1 3 CL L 4.7
145 3105 East Bonanza, west of Pecos B-2 1 CL-ML L 4.5
146 Bonanza & Decatur; 99-33275-02 B-1 4 CH M 30
146 Bonanza & Decatur; 99-33275-01 B-2 2 CL M 2.1
146 Bonanza & Decatur; 99-33275-03 B-3 3-6 CL M 23
147 Vegas Drive west of Robin B-201 1 CL L 0 17
147 Vegas Drive west of Robin B-202 1-4 CL L 17
147 Vegas Drive west of Robin B-204 2 CL L 3.7
148 3236 Hacienda, west of Pecos B-2 2 CL-ML 2.5 7
149 SWC Sun Valley Drive & Nellis B-2 2 CL 16
150 2400 Atlantic B-2 5-9 SP-SC L NP
151 2800 East Stewart B-1 4 CL L 2.5
151 2801 East Stewart B-2 2-4 CL-ML L 5
152 NEC Desert Inn & Maryland Pkwy B-1 9 CL 17
152 NEC Desert Inn & Maryland Pkwy B-2 24 CL 19
153 SEC Casino Center & Lewis B-1 4.5 CH L 10
153 SEC Casino Center & Lewis B-12 14 CH L 2.3
153 SEC Casino Center & Lewis B-15 5-9 CL L 7
153 SEC Casino Center & Lewis B-17 4-5 CH L 39
153 SEC Casino Center & Lewis B-18 4.5 CH L 3.2
153 SEC Casino Center & Lewis B-2 4.5 CH L 11.1
153 SEC Casino Center & Lewis B-21 4 CH L 4.8
153 SEC Casino Center & Lewis B-23 4-9 CL L 8
153 SEC Casino Center & Lewis B-5 9-10 CH L 39
153 SEC Casino Center & Lewis B-7 4 CH L 10.3
153 SEC Casino Center & Lewis B-8 4-9 CL L 7
154 3512 Boulder Highway B-1 5-9 CL 14
154 3511 Boulder Highway B-1 2 CL 5.7
155 SWC 30th Street & Cedar Avenue B-3 11-14 CL L 19
156 SWC Russell & Stephanie B4 14.5 ML L 9.8
157 SEC Paradise & Desert Inn B-1 4 CL-ML L 0.9
157 SEC Paradise & Desert Inn B-12 9 CL L 4.5
157 SEC Paradise & Desert Inn B-12 1-4 SM L NP
157 SEC Paradise & Desert Inn B-14 0-3 ML L 2
157 SEC Paradise & Desert Inn B-15 9 CL L 3.2
157 SEC Paradise & Desert Inn B-6 9 CL L 3.1
158 NWC Coleman & Gowan B-1 4-8 CH M 21.2
158 NWC Coleman & Gowan B-2 5-10 CL M 10
158 NWC Coleman & Gowan B-5 20 CL M 24
158 NWC Coleman & Gowan B-6 4-9 CL M 16
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158 NWC Coleman & Gowan B-7 20 CH M 15.9 44
158 NWC Coleman & Gowan B-8 4-9 CL M 14
158 NWC Coleman & Gowan B-8 4 CL M 2.7
159 Deer Springs & Decatur B-1 1 CL L 7
159 Deer Springs & Decatur B-1 1-4 CL-ML L 7
160 Flamingo & Rio Drive B-2 4.5-6 CL-ML M 6
160 Flamingo & Rio Drive B-5 5-9 SP M NP
161 Kenyon Place, east of Shadow Lane B-1 4 CL M 4.2 15
161 Kenyon Place, east of Shadow Lane B-3 9 CL M 5.3 11
162 NWC Charleston & Shadow Lane B-2 9 GC M 0
162 NWC Charleston & Shadow Lane B-2 9 SC M 3.1
162 NWC Charleston & Shadow Lane B4 2-4 SM M NP
163 SEC Holly & Simmons B-1 1-4 SC L 9
163 SEC Holly & Simmons B-2 9 CL L 0.7
163 SEC Holly & Simmons B-6 14 CL L 10.7
164 Cambridge Street, north of Flamingo Wash B-5 9 CL M 11
164 Cambridge Street, north of Flamingo Wash B-6 9 SM M 0.8
164 Cambridge Street, north of Flamingo Wash B-7 5-9 CL-ML M 6
165 SWC Ann & Rio Vista B-13 4 CL M 2.7
165 SWC Ann & Rio Vista B-15 1-4 CL M 12
165 SWC Ann & Rio Vista B-16 3-9 CL M 13
165 SWC Ann & Rio Vista B-3 1.5-2.5 SC M 1.2
165 SWC Ann & Rio Vista B-3 1.5-2.5 CL M 10
165 SWC Ann & Rio Vista B-8 1 CL M 3.3
166 SEC Bonanza & Lamb B-1 1-9 CL-ML L 7
166 SEC Bonanza & Lamb B-1 4 CL-ML L 6.9
166 SEC Bonanza & Lamb B-2 14 CL L 7
166 SEC Bonanza & Lamb B-3 4 CL-ML L 6.3
166 SEC Bonanza & Lamb B-4 2 CL L 7.1
167 NEC Alexander & LVBN B-1 04 CL L 7
167 NEC Alexander & LVBN B-4 1 CL L 7.5 7
168 Valley View & Industrial, south of Erie SP H NP
169 NEC Pecos & Harmon B-1 9 CL M 4.3
169 NEC Pecos & Harmon B-1 0-3 SM M 1
169 NEC Pecos & Harmon B-2 15 CL M 10
170 3036 East Russell SM M 0
171 SEC Cameron & Russell B-1 4 CL M 1.6 9
171 SEC Cameron & Russell B-2 5-9 SM M 2
171 SEC Cameron & Russell B4 5-8 CL M 2.3 9
172 NEC Cheyenne & Academy GP H 0
173 1001 South Valley View SM M 0
174 SEC Charleston & Sloan B4 0-15 CL L 11
174 SEC Charleston & Sloan B-5 0-9 CL L 11
174 SEC Charleston & Sloan B-5 4 CL L 4.8
175 320 North 9th Street B-2 1 CL L 3.4
175 321 Nortit 9th Street B-3 2 CL-ML L 5
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176 SWC Owens & Las Vegas Blvd South B-1 2-4 SC M 4 4
176 SWC Owens & Las Vegas Blvd South B-3 1 CL M 2.2
176 SWC Owens & Las Vegas Blvd South B-6 5-9 SC M 4
177 NEC Buffalo & Racel B-12 5-10 CL L 13
177 NEC Buffalo & Racel B-15 10-14 CL L 10
177 NEC Buffalo & Racel B-20 4-9 CL-ML L 7
177 NEC Buffalo & Racel B4 9 CH L 8
177 NEC Buffalo & Racel B-5 5-8 CL L 18
177 NEC Buffalo & Racel B-6 5-8 CL L 13
177 NEC Buffalo & Racel B-8 19 CL L 0.9
177 NEC Buffalo & Racel B-9 14 CL L 11
179 Evans & Chamberlain B-1 2 CL M 5
179 Evans & Chamberlain B-1 4 CL M 16.1
179 Evans & Chamberlain B-2 2-4 CL M 8.7 24
179 Evans & Chamberlain B-2 2 CL M 15.5
182 Gowan & US95 TP-1 0-1 SC M 11
182 Gowan & US95 TP-2 0-1 SC M 0.8 7
183 2772 South Maryland Pkwy (south of Karen) B-1 1-4 CL M 15
183 2770 South Maryland Pkwy (south of Karen) B-1 4 CL M 1.6
183 2771 South Maryland Pkwy (south of Karen) B-2 1 CL M 1.4
184 NEC Allen & LaMadre B-11 5-8 CL M 13
184 NEC Allen & LaMadre B-2 5-10 CL M 16
184 NEC Allen & LaMadre B-5 14 CH M 4.9
184 NEC Allen & LaMadre B-7 1-5 CL M 13
184 NEC Allen & LaMadre B-8 5-9 CL M 13
185 NWC Russell & Las Vegas Blvd South B-1 9.5 CL L 1.6
185 NWC Russell & Las Vegas Blvd South B-3 9 CL L 3.6
185 NWC Russell & Las Vegas Blvd South B-5 19 CL L 3.3
186 NEC Smoke Ranch & Buffalo SP H 0
187 SEC Flower & Bruce B-1 6-9 CL L 17
187 SEC Flower & Bruce B-1 4 CL L 5.8
188 SEC Tree Line Blvd & Charleston Blvd B-3 1 CL L 5
188 SEC Tree Line Blvd & Charleston Blvd B-5 1 CL L 5.5
189 NWC Pilot & Bermuda B-1 2 CL L 9.2
189 NWC Pilot & Bermuda B-2 34 CL L 22
189 NWC Pilot & Bermuda B-2 4 CL L 6.5
190 Maryland Pkwy south of Cottage Grove A 4 SC M 6
190 Maryland Pkwy south of Cottage Grove E 1 CL M 3.1
190 Maryland Pkwy south of Cottage Grove Fill 0 SM M 6
190 Maryland Pkwy south of Cottage Grove S-3 0 CL M 5.5
190 Maryland Pkwy south of Cottage Grove SP-3 0 CL M 2.2
192 SWC Flamingo & Stephanie B-3 4-9 CL L 10
192 SWC Flamingo & Stephanie B-3 4 CL-ML L 1.5
192 SWC Flamingo & Stephanie B4 9 CL L 2.8
193 NEC Desert Inn & Rainbow GP H 0
194 Clayton Street south of Ann Road B-2 14.5 CL L 2.7
194 Clayton Street south of Ann Road B4 14 CH L 4.4
194 Clayton Street south of Ann Road B4 14 CH L 12.6
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196 SWC Warm Springs & Bumham B-101 4 CL M 3.2
196 SWC Warm Springs & Bumham B-102 4 CH M 34
196 SWC Warm Springs & Bumham B-102 2 CL M 0.7
196 SWC Warm Springs & Bumham B-104 4 CL M 7.3
196 SWC Warm Springs & Bumham B-3 3 CL-ML M 2
197 SEC Craig & Lamb T-1 34 CL L 10.3
197 SEC Craig & Lamb T-3 1-2 CL L 7.2
197 SEC Craig & Lamb T-7 34 CL L 4.4
198 End of Harmon in UNLV campus B-6 1-2 CL M 3
198 End of Harmon in UNLV campus B-7 1-2 CL M 1
199 Martin Luther King from Craig to Cheyenne T-201 1 CL M 7.9
199 Martin Luther King from Craig to Cheyenne T-205 1 CL M 3.5
200 2301 E Sahara SM L 1
201 SWC Tropicana & Pecos BH-3 4.5 CL-ML M 38.8
201 SWC Tropicana & Pecos BH-6 3.5 CL-ML M 3.7
202 Sahara & Sloan T-5 0-1 CL-ML L 3.2
203 SEC Craig & Decatur B-1 5-6 CL M 19
203 SEC Craig & Decatur B-10 1-2 CL M 9
203 SEC Craig & Decatur B-12 5-6 CL M 17
203 SEC Craig & Decatur B-15 1-2 CL M 0.4
203 SEC Craig & Decatur B-2 34 CL M 3.5
203 SEC Craig & Decatur B-21 2-3 CL M 0.1
203 SEC Craig & Decatur B-4 1-2 CL M 0
203 SEC Craig & Decatur B-6 1-2 CL M 0.1
204 Off Range Road GP H 0
205 NEC Rainbow & Vegas Drive SM H NP
206 Lake Mead & Tenaya SM H NP
209 NWC Windmill & Amigo SM H 0
210 NEC Lone Mountain & Clayton B-2 1 SC L 8
210 NEC Lone Mountain & Clayton B-2 4 CL-ML L 9
210 NEC Lone Mountain & Clayton B-2 9 CL-ML L 5
210 NEC Lone Mountain & Clayton B-4 4 CL L 4
210 NEC Lone Mountain & Clayton TP-6 1 ML L 3
211 NWC Vegas Drive & Simmons B-2 1-2 CL L 3.5
211 NWC Vegas Drive & Simmons B-6 1-2 CL L 7.4
212 Cartier & Chamberlain B-13 2-3 CH L 5*
212 Cartier & Chamberlain B-3 9-10 SC L 2.5*
212 Cartier & Chamberlain B-8 9-10 CH L 10*
212 Cartier & Chamberlain T-1STA25 4-5 CL L 23
212 Cartier & Chamberlain T-1STA25 4-5 CL L 6
212 Cartier & Chamberlain T-1 STA 
450
34 CH L >22*
212 Cartier & Chamberlain T-lb 5-10 CH L 25* 114
212 Cartier & Chamberlain T-2STA25 2-5 CL L 16
212 Cartier & Chamberlain T-2STA25 2-5 CL L 8
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212 Cartier & Chamtjerlain T-2STA
600
0-1 CL-ML L 7
212 Cartier & Chamt)erlain T-2STA
750
3-5 CH L 40
212 Cartier & Chaml}eriain T-2STA
900
1-1.5 CL L 9
212 Cartier & Chamberlain T-3 STA 
1000
1-2 CL L 12
212 Cartier & Chamberlain T-3 STA 
1010
1-2 CL L 11
212 Cartier & Chamberlain T-3 STA 
1200
0 4 CL L 12
212 Cartier & Chamberlain T-3 STA 
1625
0-3 CL L 14
212 Cartier & Chamberlain T-3 STA 
1825
0-2 CL L 12
212 Cartier & Chamberlain T-3 STA 
1925
34.5 CH L 36
212 Cartier & Chamberlain T-3 STA 
1925
34.5 CH L 10
212 Cartier & Chamberlain T-3 STA 
1925
4.5-85 CL L 12
212 Cartier & Chamberlain T-3 STA 
625
3-6.5 CH L 10 40
212 Cartier & Chamberlain T-3 STA 
625
3-6.5 CH L 40
212 Cartier & Chamberlain T-3 STA 
750
0 4 CL-ML L 7
212 Cartier & Chamberlain T-4STA
100
0-1 CH L 12* 18
212 Cartier & Chamberlain T-4STA
100
0-1 CL L 18
212 Cartier & Chamberlain T-4STA
200
1-2 CL L 26
212 Cartier & Chamberlain T-4STA
260
0.5-1 CL L 8
212 Cartier & Chamberlain T-4STA
380
11-
11.5
MH L 28
212 Cartier & Chamberlain T-4STA
395
11-20 CH L 0.4*
212 Cartier & Chamberlain T-6STA0 5-6 CH L 14*
212 Cartier & Chamberlain T-6STA20 6.5-
10.5
CH L 29*
212 Cartier & Chamberlain T-9STA14 4.5-7 CH L 14*
212 Cartier & Chamberlain T-9STA21 5-6 CH L 1
212 Cartier & Chamberlain TS2-10 1.54.5 CH L 3 38
212 Cartier & Chamberlain TS2-11 0 4 CL L 14
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STA15
212 Cartier & Chamberlain TS2-15 
STA 25
11-12 CH L >25
212 Cartier & Chamberlain TS2-15 
STA 25
4-5 CL L 13
212 Cartier & Chamberlain TS2-16 
STA 10
7-8 CH L 83
212 Cartier & Chamberlain TS2-20 
STA 20
5.5-9 CH L 2
212 Cartier & Chamberlain TS2-20 
STA 20
34 CL L 23
212 Cartier & Chamberlain TS2-25 
STA 20
34 CL L 11
212 Cartier & Chamberlain TS2-34 
STA 5
0.5-5 CL L 10
212 Cartier & Chamberlain TS2-35 0.5-5 CL L 4
212 Cartier & Chamberlain TS2-6STA
20
4-6 CH L 20 96
212 Cartier & Chamberlain TS2-7 STA 
0
1.54 CH L 10 34
212 Cartier & Chamberlain TS2-7STA
10
8-11 CH L 53
212 Cartier & Chamberlain TS2-7 STA 
20
4-7 CH L 10* 182
213 NWC Maryland Pkwy and Oakey B-1 1-2 CH L 9
214 Cheyenne & Sloan B-1 9 CH L 7.3
214 Cheyenne & Sloan B-1 5.5 CL L 15
214 Cheyenne & Sloan B-2 14 SC L 1
214 Cheyenne & Sloan B-2 6.5 CL L 15
214 Cheyenne & Sloan T-1 3-5 CL-ML L 7
214 Cheyenne & Sloan T-2 3-5 CL L 15
214 Cheyenne & Sloen T-4 3-5 CL-ML L 4
214 Cheyenne & Sloan T-5 3-5 CL L 17
215 NEC Gowan & Martin Luther King B-2 1-2 CL M 0.2
215 NEC Gowan & Martin Luther King B-3 24 CL M 1.7
215 NEC Gowan & Martin Luther King B-3 4-5 CL M 0.1
216 Wyoming, east of Nellis B-1 1-2 CL L 7.4
217 NWC Alexander and US95 B-1 2-3 CL M 3.8
217 NWC Alexander and US95 B-11 2-3 CL M 0.4
217 NWC Alexander and US95 B-3 0-1 SC M 0.9
217 NWC Alexander and US95 B-4 1-2 CL M 0.4
218 Cheyenne & El Capitan to Durango & US95 SM H NP
220 Durango & US95 SM H 8
221 SEC Eastern & Windmill B-11 5-10 CL M 9
221 SEC Eastern & Windmill B-15 2-3 CL M 2.2
221 SEC Eastern & Windmill B-4 10-11 CH M 35
221 SEC Eastern & Windmill B-5 5-10 ML M 8
221 SEC Eastern & Windmill B-7 2-3 CH M 13.3
223 NWC Owens & H Street B-6 1-2 CL-ML M 7
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224 SEC Washburn & Ferrell Street B-2 0-10 CL M 3 18
225 Ann Road between Painted Mirage & Rainbow B-3 1-2 CL M 6
225 Ann Road between Painted Mirage & Rainbow B4 5-10 CL M 12
226 Cheyenne & Buffalo B-5 2-3 CL H <1
227 NEC Carey & Revere B-1 0-6 CL M 6.6
227 NEC Carey & Revere B-3 3-4 CL M 1
228 Cheyenne & Fort Apache SM H 0
231 SEC Rancho & Centennial B-2 5-10 CL H 11
231 SEC Rancho & Centennial B-7 5-10 CL-ML H 8
231 SEC Rancho & Centennial B-8 5-9 CL-ML H 8
232 NEC Allen & San Miguel B-2 0-5 CL M 21
232 NEC Allen & San Miguel B-5 0-5 CL M 19
233 SEC Desert Inn & Las Vegas Blvd Soutn SM L 0
234 Desert Inn between Swenson & Paradise B-110 9-10 CL L 0.2
234 Desert Inn between Swenson & Paradise B-2 7-8 CL L 2
234 Desert Inn between Swenson & Paradise B4 7-8 ML L 19
234 Desert Inn between Swenson & Paradise B-5 7-8 CL L 2
234 Desert Inn between Swenson & Paradise B-8 4.5-5.5 CL L 10
235 Aerojet & Losee B-3 1-2 CL-ML L 1.9
235 Aerojet & Losee B-5 1-2 CL-ML L 4
235 Aerojet & Losee B-7 1-2 CL L 4.2
236 NEC Craig Road and 115 B-1 1-2 CL L 1.6
236 NEC Craig Road and 115 B-1 0-5 CL L 2.6
236 NEC Craig Road and 115 BS-1 0-1 CL L 9
237 SEC Bonanza & Lamb B-2 3-4 CL L 15
237 SEC Bonanza & Lamb B-3 34 CL L 5.1
237 SEC Bonanza & Lamb B-3 34 CL L 5.9
238 Clayton & Gowan to 700' west CL 3.2
239 Alta, west of Martin Luther King B-1 1-2 CH L 19
239 Alta, west of Martin Luther King B-1 1-2 CH L 15
239 Alta, west of Martin Luther King B-103 0-5 CL L 12
239 Alta, west of Martin Luther King B-3 1-2 ML L 4
240 NWC Harmon & Paradise B-302 2-3 CL L 1.6
240 NWC Harmon & Paradise B-305 1-2 CL L 2.8
241 SWC Pecos & Stewart B-101 4-5 CL L 6.2
243 NEC Lake Mead & Revere B-3 1-2 CL L 0.9
244 Craig Road & 5th Street B-1 34 CL-ML L 7
244 Craig Road & 5th Street B-2 34 CL L 9
245 NWC Washburn & Commerce B-10 1-2 CL L 0.9
246 SEC Flamingo & Eastern B-1 6-7 CL-ML M 3.3
246 SEC Flamingo & Eastem B-102 4-5 CL M 8.6
247 Rochelle & Eastem B-1 3 GC M 2.2
247 Rochelle & Eastem B-3 3 CL M 5.5
248 SEC Alexander & Revere Street B-1 9-10 CH M 3
248 SEC Alexander & Revere Street B-2 2-3 CH M 0.3
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248 SEC Alexander & Revere Street B-2 5-6 CH M 17.9
248 SEC Alexander & Revere Street B-4 4-5 CH M 0.6
248 SEC Alexander & Revere Street T-1 3-11 CH M 18.5
248 SEC Alexander & Revere Street T-2 4.5-11 CH M 46
248 SEC Alexander & Revere Street T-3 3.5-7 CH M 6.1
248 SEC Alexander & Revere Street T-4 7.5-
13.5
CH M 50
248 SEC Alexander & Revere Street T-5 0-2 CH M 72
248 SEC Alexander & Revere Street T-6 3.5-6 CH M 23.6
249 2800 East Walnut (SEC 28th & Walnut) CL L 2.3
250 NEC Craig & Decatur B-1 2-3 CL M 2
250 NEC Craig & Decatur B-7 4-5 CL M 3
250 NEC Craig & Decatur B-8 9-10 CL M 2.8
252 Spring Mountain Road and Las Vegas Blvd South CL L 1.2
253 Lake Mead & Buffalo SM H 0
254 3300 Birtcher Drive B-2 7-8 CL M -2.7
254 3301 Birtcher Drive B-5 2-3 CL M 7.5
255 South of Tropicana, east of Nellis B-1 2-3 CL L 2.5
256 NEC Flamingo & Stephanie CL L 1.2
257 NEC Lake Mead and Jones Blvd B-2 4-5 CL 2.3
258 Camino AI Norte & Lone Mountain B-1 4-5 MH L 32
258 Camino AI Norte & Lone Mountain B-1 2-3 MH L 5.1
258 Camino AI Norte & Lone Mountain B-1 14-15 CL L 19
258 Camino AI Norte & Lone Mountain B-2 0-7 CL L 15
258 Camino AI Norte & Lone Mountain B-3 4-5 CL L 14
258 Camino AI Norte & Lone Mountain B-3 9-10 CL L 20
258 Camino AI Norte & Lone Mountain B-3 1-2 CL L 2.8
259 SEC Brooks & Losee B-1 4-5 CL 11
260 NEC Lake Mead & Rancho CL L 8.8
261 NWC Gomer & Spencer SM 0
262 Russell Road, north of Silver Bowl B-1 14-15 CL L -0.3 consolidation 
under a 2 ksf load
263 NWC Hollywood & Bonanza B-14 2-3 CL H 8
263 NWC Hollywood & Bonanza B-24 4-5 CL H 14
263 NWC Hollywood & Bonanza B-27 2-3 CL H 5.2
263 NWC Hollywood & Bonanza B-7 2-3 CL H -0.8
264 4178 Koval Lane (south of Flamingo) B-2 9-10 CL L 3.2
264 4179 Koval Lane (south of Flamingo) B-3 9-10 CL L 2.5
265 Flamingo & Las Vegas Blvd South SM L 1
266 Eldora & Lisa Lane GP H 0
267 821 Las Vegas Blvd North B-1 1-2 CL L 8.5
268 Owens & Sloan Channel SM L 0
269 Hamilton & Dodd ML L 9
270 SEC Clayton & Alexander B-13 1-2 CL-ML M 18
270 SEC Clayton & Alexander B-17 0-1 CL-ML M 10
270 SEC Clayton & Alexander B-18 1-2 CL-ML M 27
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270 SEC Clayton & Alexander B-18 4-5 CL-ML M 26
270 SEC Clayton & Alexander B-3 4-5 CL-ML M 20
270 SEC Clayton & Alexander B-9 1-2 CL-ML M 26
270 SEC Clayton & Alexander T-29 1-2 CH M 32
270 SEC Clayton & Alexander T-31 1-2 CL-ML M 6
271 NWC Lone Mountain & Clayton B-1 24 CL L -0.4 consolidation 
under 2 ksf load
272 SEC Commerce & Delhi B-3 1-2 CL M 1
273 SEC Washburn & Ferrell Street B-2 0-10 CL L 3 18
274 Sharp Circle & Losee SM M 0
275 Devary Lane & Cheyenne SM L 1.2
276 Gilespie & Warm Springs SM H 0
277 SWC Alta & Decatur GP M NP
279 Flamingo & Perry Street SM L 1
280 SWC Lake Mead and Tonopah B4 4-5 SC M 3.6
280 SWC Lake Mead and Tonopah B-5 4-5 CL-ML M 5.8
280 SWC Lake Mead and Tonopah B-9 0-5 CL M 8
281 SWC Valley View & Flamingo SP M 2.1
282 Cheyenne & Clayton B-5 34-35 CH M 33
282 Cheyenne & Clayton B-8 29-30 CH M 57
283 Twain & Erva SM H NP
284 2320 Mohawk SM M NP
285 917 South 1st Street B-1 2-3 CL L 1.3
286 Tropicana 1/2 between Eastem & Pecos 
(north side)
B-2 4-5 CL M 2.2
287 SEC Jones & El Parque SM H NP
288 SWC Harmon & Gym Drive B-1 17-18 CL M 28
288 SWC Harmon & Gym Drive B-1 19-20 CL M 0
288 SWC Harmon & Gym Drive B-1 10-11 CL M 6
288 SWC Harmon & Gym Drive B-2 15-16 CL M 2
268 SWC Harmon & Gym Drive B-3 14-15 CL M 29
288 SWC Harmon & Gym Drive B-4 4-5 CL M 2
288 SWC Harmon & Gym Drive B-6 1-2 CL M 3
288 SWC Harmon & Gym Drive B-7 1-2 CL M 1
290 SEC Eastem & Twain B-105 9-10 CL M 2.6
291 NAFB west side of runways B-1 1.5-2.5 CL-ML L 0.4
292 SWC Alexander & Conough SM H NP
293 SEC Patrick & Sandhill B-102 4-5 CL M 0
294 NWC Losee & Tropical GP L NP
295 NWC Pecos & Bonanza B-1 9-10 CL-ML L 0.8
297 2626 Martin Luther King Blvd B-2 2-3 SM M 0.2
298 NEC Craig Road and Decatur B-1 2-3 CL M 2
298 NEC Craig Road and Decatur B-102 4-5 CL-ML M 3.2
298 NEC Craig Road and Decatur B-103 4-5 CL-ML M 2.1
299 Boulder Highway and Flamingo Wash SP M NP
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300 Jones south of Evergreen SM H NP
303 Rosada Way east of Conough Lane TP-1 0-2 ML M 0.4
303 Rosada Way east of Conough Lane TP-2 2-3 CL-ML M 8
303 Rosada Way east of Conough Lane TP-2 0-1 CL-ML M 2.1
304 SE Industrial & Tropicana Avenue B-3 9 CL M 5.8 26
304 SE Industrial & Tropicana Avenue B-5 9 CH M 36
306 SWC Windmill & Eastem B-1 1-1.5 CL M 6
306 SWC Windmill & Eastem B-10 9-10 CL M 13
306 SWC Windmill & Eastem B-11 4-4.5 SC M NP
306 SWC Windmill & Eastem B-4 4-4.5 CL M 7.1
306 SWC Windmill & Eastem B-5 9-9.5 SC M 6
307 SEC Hannon & Las Vegas Blvd South SM L 2.2
308 SWC Tara & Lindell SP M NP
309 SEC 1st & Lewis B-2 4-5 CH M 21.8
309 SEC 1st & Lewis B-3 14-15 CL L 28
309 SEC 1st & Lewis B-4 14-15 CL L 19
309 SEC 1st & Lewis B-7 4-5 CH L 54
310 SWC Frank & Charleston B-2 1-6 CL L 15
310 SWC Frank & Charleston B-2 4 CL L 6.2
310 SWC Frank & Charleston B-4 2-4 CL L 12
311 Lake Mead & Stella Lake Drive B-1 04 SM L 1.5
311 Lake Mead & Stella Lake Drive B-2 0-5 CL L 4.2
312 SEC Washbum & Allen Lane B-1 8-9 CH L 30
312 SEC Washbum & Allen Lane B-2 4-5 CL L 6.9
314 NEC Camino AI Norte & Lone Mountain B-101 4-5 CL L 13
314 NEC Camino AI Norte & Lone Mountain B-101 9-10 CL L 13
314 NEC Camino AI Norte & Lone Mountain B-102 1-2 CL L 5.7
314 NEC Camino AI Norte & Lone Mountain B-103 9-10 CL L 8
314 NEC Camino AI Norte & Lone Mountain B-104 1-2 CL L 13.7
314 NEC Camino AI Norte & Lone Mountain B-108 1-2 ML L 2.2
314 \IEC Camino AI Norte & Lone Mountain B-112 1-2 CL L 1.2
314 NEC Camino AI Norte & Lone Mountain B-117 1-2 CL L 1.5
314 NEC Camino AI Norte & Lone Mountain B-118 1-2 CL L 3.7
178a SEC Alexander & Scott Robinson B-1 1 CL L 2.3 14
178a SEC Alexander & Scott Robinson B-3 1 CL L 9.2
178a SEC Alexander & Scott Robinson B-4 4 CL-ML L 6.8 7
178b SWC Alexander & Scott Robinson CH M 25
180a Colton & Clayton to Washbum & Valley B-3 4-9 CH M 36
180a Colton & Clayton to Washbum & Valley B-3 9-14 CH M 4.4
180b Colton & Clayton to Washbum & Valley B-5 4-9 CH M 46
180b Colton & Clayton to Washbum & Valley B-5 19 CH M 9.1
180c Colton & Clayton to Washbum & Valley B-6 19 CH M 53
180d Colton & Clayton to Washbum & Valley B-13 19 CH L 21
180e Colton & Clayton to Washbum & Valley B-21 4-9 CL M 13
181a Jones Blvd from Rancho to Centennial B-2 4-5 CL M 4.8 10
181b Jones Blvd from Rancho to Centennial B-10 1-2 SC M 6.2
181c Jones Blvd from Rancho to Centennial B-12 1-4 CL M 21
181d Jones Blvd from Rancho to Centennial B-16 2-3 CL M 7
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181e Jones Blvd from Rancho to Centennial B-22 2-3 CH L 2.8
191a Valley & Hammer; B-2 B-2 10-15 CL L 19
191b Valley, north of Centennial; B-8 B-8 20-25 CL L 13
191c Valley, north of Rome; B-9 B-9 5-9 SC L 9
191d Deer Springs, approx 1600 feet west of Valley; 
B-12
B-12 7-10 SC L 13
191e Deer Springs, approx 800 feet east of Valley; 
B-14
B-14 7-9 SC L 13
191f Valley, approximately 800 feet north of Deer 
Springs; B-17
B-17 10-14 SC L 10
191g Valley, approx 600 feet south of Elkhom; B-18 B-18 20-25 CL L 15
191h Valley, approx 1,500 feet north of Elkhom; B- 
20
B-20 20-25 CL L 17
191i Valley & Farm; B-21 B-21 10-14 SC L 7
191j Valley & Grand Teton; B-24 B-24 5-9 CL L 12
191k Valley & Horse; B-26 B-26 20-25 CL L 17
1811 Valley, approx 100 feet north of Ann; B-4 B-4 14-
14.5
CH L 10.3
191m Valley approx 200 feet north of Elkhom; B-19 B-19 9-10 CL L 3.3
191n Horse, approx 600 feet west of Valley; B-27 B-27 14-
14.5
CL L 7.1
195a Centennial & Decatur B-101 24 CH L 36
195a Centennial & Decatur B-101 24 CH L 9.6
195a Centennial & Decatur B-103 24 CH L 30
195a Centennial & Decatur B-106 19 CL L 14
195a Centennial & Decatur B-109 19 CL L 7.3
195a Centennial & Decatur B-111 19 CL L 16
195b Tropical & Valley TP-101 10-15 CL L 19
195b Tropical & Valley TP-102 14-18 CL L 10
195b Tropical & Valley TP-102 14-18 CL L 7.4
135b Tropical & Valfey TP-103 11-18 CL L 6.9
207a Buffalo & Farm B-20 5-6 CL H 21.3
207b Elkhom & Durango B-24 1-2 ML H 0.2
208a Washington & Sandhill; B-1 B-1 2-3 CL L 2.4
208b Washington & Snug Harbor; B-5 B-5 2-3 CL L 2.7
208b Washington & Snug Harbor; B-6 B-5 2-3 CL L 7.1
208c Washington, 600 feet east of Lamb; B-9 B-9 3-4 CL L 10.4
208c Washington, 600 feet east of Lamb; B-10 B-9 3-4 CL L 2.7
208d Washington & Marion; B-18 B-18 1.5-2.5 CL L 3.2
208d Washington & Marion; B-19 B-18 1.5-2.5 CL L 6.9
208e Washington, 400 feet east of Stoney Beach; 
B-23
B-22 0-5 CL L 11
208e Washington, 400 feet east of Stoney Beach; 
B-24
B-22 10-15 CL L 20
208e Washington, 400 feet east of Stoney Beach; 
B-21
B-22 1.5-2.5 CL L 2.9
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208e Washington, 400 feet east of Stoney Beach; 
B-22
B-22 1.5-2.5 CL L 9.1
208f Washington, 300 feet west of Nellis; B-26 B-24 5-10 CL L 10
208f Washington, 300 feet west of Nellis; B-24 B-24 2-3 CL L 2.9
208f Washington, 300 feet west of Nellis; B-25 B-24 2-3 CL L 7.2
208g Washington, west of Nellis; B-27 B-25 5-10 CL L 20
208g Washington, west of Nellis; B-25 B-25 2-3 CL L 1.1
208g Washington, west of Nellis; B-26 B-25 2-3 CL L 6.3
219a Owens & Bledsoe; B-4 B-4 7-8 CH L 1.9
219b Owens & Castleberry; B-6 B-6 4-5 CH L 6.5
219c Owens & Sunrise View; B-10 B-10 4-5 CL L 0.2
219d Owens, 600 feet east of Nellis; B-2 B-2 4-5 CH L 21
219e Owens & Linn Lane; B-7 B-7 11-12 CL L 12
219f Owens & Irish; B-8 B-8 4-5 CL L 26
219g Owens, east of Sunrise View; B-11 B-11 11-12 CH H 40
219h Owens, 1/2 between Beesley & Mt Hood; B13 B-13 10-11 CH H 32
219i Owens and Desert Flower; B-15 B-15 7.5 CH H 21
219j Owens, west of Hollywood; B-18 B-18 8-9 SC H 17
222a Decatur south of Chuck Wagon; B-2 B-2 6-7 CL M 3.5
222b Decatur north of Tennessee Walker; B-4 B-4 2-3 CL M 3.1
222c Decatur south of Braebum; B-7 B-7 7-8 CH M 35
222d Decatur, 500 feet north of Braebum; B-8 B-8 5-6 CL M 2.2
222e Decatur, 900 south of Ann Road; B-11 B-11 2-3 CL L 13.4
229a SEC Carey & Simmons B-3 2-3 CL L 12.2
229a SEC Carey & Simmons B-6 2-3 CL L 6.8
229a SEC Carey & Simmons B-7 6-7 CL L 27
229b NEC Lake Mead & Simmons B-10 2-3 CL M 3.4
229b NEC Lake Mead & Simmons B-12 1-2 CL M 7.9
230a Ann Road & Painted Mirage to Buffalo & Racel B-2 4-7 CL H 10
230b Farm Road & Teasha B-15 5-15 ML L 3
230b Farm Road & Teasha B-21 3-7 CL L 9
242a McLeod, south of Saddle Lane; B-8 B-7 18-23 CH M 45
242a McLeod, south of Saddle Lane; B-7 B-7 19-20 CH M 11
242b McLeod, south of Wash (Dl); B-14 B-12 25-26 CH M 76
242b McLeod, south of Wash (Dl); B-13 B-12 16-20 CL M 21
242b McLeod, south of Wash (Dl); B-12 B-12 20-21 CL M 9
242c Rochelle & Hildebrand; B-1 B-1 19-20 CH M 106
242d McLeod, 1/2 between Viking and Nordoff 
Circle; B-9a
B-9a 24.5-
25
CH M 56
242d McLeod, 1/2 between Viking and Nordoff 
Circle; B-9a
B-9a 5-9 CL M 16
242e McLeod and Mojave; B-15 B-14 17.18.
5
CL-ML M 5
242e McLeod and Mojave; B-14 B-14 15-17 CL-ML M 6
251a Valley View & Burton; 9-02,9-03 9-02 0.5-5 CL M 13
251a Valley View & Burton; 9-02,9-04 9-03 4-5.5 CL M 18
251b Valley View & Alta; 9-05 to 9-14 9-05 4-5 CL M 11
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251b Valley View & Alta; 9-05 to 9-15 9-07 9-10 SM M 3
251b Valley View & Alta; 9-05 to 9-16 9-11 4-5 CL M 12
251b Valley View & Alta; 9-05 to 9-17 9-14 2.5-7 CL M 14
251c Wastiington, east of Valley View to Simmons; 
9-27, 9-31
9-27 4-5 CH L 35
251c Washington, east of Valley View to Simmons; 
9-27, 9-32
9-31 2-3 CH L 34
251d Simmons, 1/2 between Washington & Lake 
Mead; 9-35
9-35 4-5.5 SC L 12
2518 Simmons, 1000 feet south Lake Mead; 9-37 9-37 14-15 CL L 22
251f Simmons & Lake Mead 9-38 25-8.5 SC M 10
251f Simmons & Lake Mead 942 5-10 CL M 12
251f Simmons & Lake Mead 9-44 10-14 CL M 11
278a Centennial, east of Rancho; B-137 B-137 9-10 CL H 5 10
278b NEC Centennial & Rainbow B-140 14-15 CL L 3 13
278c North of Ann Road, west of Allen B-148 9-10 CH L 17 15
278d SEC Ann Road & Clayton B-152 4-5.5 CH L 37
278d SEC Ann Road & Clayton B-152 19-20 CH L 11.1
289a Winterwood & Consul B-3 4-5 CL-ML L 2.5
289b SEC Sirius & Cameron B4 1-2 CL -1.1
296a Cheyenne, 400 feet west of Nellis; B-2 B-2 2-3 CL L 6 23
296b Cheyenne, 1/2 between Lamb & Nellis B-6 2-5 CL-ML L 7
296c Cheyenne, 1000 feet east of Lamb B-10 2-3 CL L 14 25
301a North of Carey & Lamont; B-201 B-201 24 CL L 9.4
301b South of Carey on Lamont; B-202 B-202 30-34 CH L 33
301c Nellis & Judson; B-205 B-205 24 CL L 8.8
301d Judson approx 1200 feet west of Sloan Lane; 
B-209
B-209 14-19 CL L 18
302a Hollywood Blvd to Sloan Pumping Station; B-3 
through B-9
B-3 14-15 CL L 9
302a Hollywood Blvd to Sloan Pumping Station; 6-3 
through B-9
B-4 19-20 ML L iz
302a Hollywood Blvd to Sloan Pumping Station; B-3 
through B-9
B-7 1-2 CL L 11
302a Hollywood Blvd to Sloan Pumping Station; B-3 
through B-9
B-8 4-9 CL-ML L 7
302a Hollywood Blvd to Sloan Pumping Station; B-3 
through B-9
B-9 8-12 CL-ML L 5
302b Hollywood Blvd to Sloan Pumping Station; B- 
10 through B-11
B-10 24-25 MH L 28
302b Hollywood Blvd to Sloan Pumping Station; B- 
10 through B-11
B-10 8-12 CL L 16
302b Hollywood Blvd to Sloan Pumping Station; B- 
10 through B-11
B-11 4-8 CL L 16
302c Hollywood Blvd to Sloan Pumping Station; 
B12 through B-14
B-12 8-12 CL-ML L 5
302c Hollywood Blvd to Sloan Pumping Station; 
B12 through B-14
B-13 4-8 CL L 11
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302c Hollywood Blvd to Sloan Pumping Station; 
B12 through B-14
B-13 8-12 CL L 14
302c Hollywood Blvd to Sloan Pumping Station; 
B12 through B-14
B-14 14-15 ML L 8
302c Hollywood Blvd to Sloan Pumping Station; 
B12 through B-14
B-14 8-12 CL-ML L 7
302d Hollywood Blvd to Sloan Pumping Station; B- 
15
B-15 14-15 MH L 20
302d Hollywood Blvd to Sloan Pumping Station; B- 
15
B-15 19-20 MH L 27
302d Hollywood Blvd to Sloan Pumping Station; B- 
15
B-15 9-10 CL L 12
3026 Hollywood Blvd to Sloan Pumping Station; B- 
16
B-16 9-10 CL L 11
302e Hollywood Blvd to Sloan Pumping Station; B- 
16
B-16 4-8 CL L 15
302f Hollywood Blvd to Sloan Pumping Station; B- 
17 through B-19
B-17 4-8 CL L 18
302f Hollywood Blvd to Sloan Pumping Station; B- 
17 through B-19
B-18 8-12 CL L 18
302f Hollywood Blvd to Sloan Pumping Station; B- 
17 through B-19
B-19 8-12 CL L 21
302g B-20 19-20 CH L 29
302g Hollywood Blvd to Sloan Pumping Station; B- 
20
B-20 8-12 CL L 19
302h Hollywood Blvd to Sloan Pumping Station; B- 
21
B-21 14-15 CL L 17
3021 Hollywood Blvd to Sloan Pumping Station; 
B22 through B-25
B-22 9-10 CL L 11
302i Hollywood Blvd to Sloan Pumping Station; 
B22 through B-25
B-23 14-15 CL L 8
3021 Hollywood Blvd to Sloan Pumping Station: 
B22 through B-25
B-23 19-20 CL L 15
3021 Hollywood Blvd to Sloan Pumping Station; 
B22 through B-25
B-24 14-15 CL L 10
302i Hollywood Blvd to Sloan Pumping Station; 
B22 through B-25
B-25 19-20 CL-ML L 7
302j Hollywood Blvd to Sloan Pumping Station; 
B26 through B31
B-26 14-15 CL L 19
302j Hollywood Blvd to Sloan Pumping Station; 
B26 through B31
B-29 4-8 CL L 20
302j Hollywood Blvd to Sloan Pumping Station; 
B26 through B31
B-29 14-15 ML L 9
302j Hollywood Blvd to Sloan Pumping Station; 
B26 through B31
B-29 24-25 SM L NP
302j Hollywood Blvd to Sloan Pumping Station; 
B26 through B31
B-30 14-15 CL L 22
302j Hollywood Blvd to Sloan Pumping Station; 
326 through B31
8-31 5-6 SM L NP
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302k Hollywood Blvd to Sloan Pumping Station; 
B32 to B33
B-32 14-15 CL L 9
302k Hollywood Blvd to Sloan Pumping Station; 
B32 to 833
B-33 9-10 CL-ML L 5
3021 Hollywood Blvd to Sloan Pumping Station; B- 
35
B-35 19-20 CH L 28
302m Hollywood Blvd to Sloan Pumping Station; 
B38toB41
B-38 14-15 CL L 14
302m Hollywood Blvd to Sloan Pumping Station; 
B38toB41
B-39 9-10 CL L 9
302m Hollywood Blvd to Sloan Pumping Station; 
B38 to 841
B40 9-10 CL L 8
302m Hollywood Blvd to Sloan Pumping Station; 
B38 to 841
B-41 14-15 CL L 8
302n Hollywood Blvd to Sloan Pumping Station; 
B42
B42 27-30 SC L 23
302n Hollywood Blvd to Sloan Pumping Station; 
B42
B-42 10-14 SM L 2
305a Clayton & Washbum B-2 9-10 CL L 3.1 24
305b Clayton & Las Vegas Wash B-5 22-27 CL L 20
305b Clayton & Las Vegas Wash B-6 6-12 CH L 36
305b Clayton & Las Vegas Wash B-8 11-20 CL L 26
305c Clayton, 1000 feet north of Ann Road B-10 2-5 CL L 13
313a Sloan channel south of Charleston; B-103 B-103 5-6 CL L 4.8
313b Sloan channel between Vegas Valley and 
Charleston
B-1 5-6 ML L 2
313c Sloan and Washington B-3 5-6 CL L 7
313d Sloan channel between Bonanza and Stewart B-8 8-9 CL L 11
315a Gowan & US95 B-4 2-3 CL M 19
315a Gowan & US95 B-7 2-3 SM M 37
315b Gowan & Decatur B-36 2-3 SC M 59
316a Rainbow Blvd & Centennial; B-1 B-1 0-5 CL L 12
316a Rainbow Blvd & Centennial; B-2 B-1 5 CL L 9.7
316a Rainbow Blvd & Centennial; B-3 B-1
(remolded)
10-15 CL L 14
316b Rainbow Blvd, 500 feet south of Centennial; 
B-2
B-2 5-10 CL-ML L 6.8
316b Rainbow Blvd, 500 feet south of Centennial; 
B-2
B-2 10 SM L NP
316c Rainbow Blvd; 300 feet south of Azure; B-4 B-4 5-10 CL L 22
316c Rainbow Blvd; 300 feet south of Azure; B-4 B4 10 CL L 12.6
316d Rainbow Blvd, 100 feet south of Tropical; B-6 B-6 15-20 CL L 12.7 15
316d Rainbow Blvd, 100 feet south of Tropical; B-6 B-6 5-10 CL L 21
316e Rainbow Blvd, 300 feet south of El Campo 
Grande; B-9
B-9 1 CL M 1.5
316e Rainbow Blvd, 300 feet south of El Campo 
Grande; B-9
B-9 5-10 CL M 6.3 12
316f Rainbow Blvd, 300 feet south of Ann Road; B- 
11
B-11 17 CL M 14.7
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316g Rainbow Blvd, 1/2 between Ann Road and 
Hammer Lane; B12
B-12 3 CL M 3.3
31611 Rainbow Blvd, 300 feet north of Rancho Santa 
Fe; B-15
B-15 3 CL M 4
35a Sahara Avenue near State Street B-3 4-5 CH L 66
35b Sahara Avenue Between State Street and 
Maryland Pkwy
B-4 4-5 CH L 23
35c Sahara Avenue 800 feet east of Maryland 
Pkwy
B-5 4-5 ML M 8
35d Sahara Avenue 1/2 between Maryland Pkwy 
and Eastem
B-7 4-5 CL M 4
35e Sahara Avenue 1,500 feet west of Eastem B-9 8-9 CH L 21
35f Sahara Avenue at Eastem Avenue B-10A 4-5 CL L 21
35g Sahara Avenue 1,000 feet east of Eastem 
Avenue
B-11A 8-9 CL-ML L 6
35h Sahara Avenue 1,500 feet east of Eastem B-12 8-9 CL L 19
351 Sahara Avenue 760 feet west of Boulder 
Highway
B-15 4-5 CL L 21
3a SEC Tropicana & Mountain Vista B-2 34 CL M 5.4
3b SWC Flamingo & Sandhill 13 CH M
3c Lake Mead Blvd & Bassler B-1 1-2 CL L 5
49a SEC Nellis & Charleston CL L 2
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APPENDIX II
WINDSOR PARK DATA SET
Figure 17 shows a site location map for explorations in the Windsor Park 
subdivision.
58
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Location STA Depth use PI Swell Notes
TS2-6 20 4-6 CH 96 20
TS2-7 0 1.5-4 CH 34 10
TS2-7 0 4-6.5 CH 182
TS2-7 10 8-11 CH 53
TS2-7 20 4-7 CH 10 500 psf; saturated 
swell pressure of 7 
ksf
TS2-10 1.5-4.5 CH 38 3
TS2-11 15 0-4 CL 14
TS2-15 25 4-5 CL 13
TS2-15 25 11-12 CH 25 greater than 25%
TS2-16 10 7-8 CH 83
TS2-20 0 0-1 CL-ML 6
TS2-20 20 3-4 CL 23
TS2-20 20 5.5-9 CH 2
TS2-25 20 3-4 CL 11
TS2-34 5 0.5-5 CL 10 4
T-1 25 4-5 CL 23 6
T-1 450 3-4 CH 22 120 psf
T-lb 5-10 CH 114 25 120 psf
T-2 25 2-5 CL 16 8
T-2 600 0-1 CL-ML 7
T-2 750 3-5 CH 40
T-2 900 1-1.5 CL 9
T-3 625 3-6.5 CH 54 10
T-3 750 0-4 CL-ML 7
T-3 1000 1-2 CL 12
T-3 1010 1-2 CL 11
T-3 1200 0-4 CL 12
T-3 1625 0-3 CL 14 I
T-3 1825 0-2 CL 13
T-3 1925 3-4.5 CH 36 10
T-3 1925 4.5-85 CL 12
T-4 100 0-1 CL 18 12
T-4 200 1-2 CL 26
T-4 260 0.5-1 CL 8
T-4 380 11-11.5 MH 28
T-4 395 11-20 CH 0.4 500 psf; saturated 
swell pressure 1.1 
ksf
T-6 0 5-6 CH 14 120 psf
T-6 20 6.5-10.5 CH 29 120 psf
T-9 14 4.5-7 CH 14 120 psf
T-9 21 5-6 CH 1 500 psf; saturated 
swell pressure of 
1.5 ksf
B-3 9-10 SC 2.5 120 psf
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B-8 9-10 CH 10 120 psf
B-13 2-3 CH 5 120 psf
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Figure 17. Windsor Park Exploration Locations and Site Plan.
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STA# Location Plasticity Index Swell value Remolded u se
28 NE quad Salinas & Santiago Drive 32 9.0 CH
28 NE quad Salinas & Santiago Drive 32 9.0 CH
28 NE quad Salinas & Santiago Drive 18 12.0 CL
60 NE quad Nellis and Vegas Valley 11 5.5 CL
129 SEC Sloan & Charleston 13 6.6 (0-15') CL
129 14 6.7 CL
130 NWC Tonopah & Goldfield 17 8.8 CH
133 east side of Michael Way approx 1,000 feet south 
of Cheyenne
6 13.0 (2-4') CL-ML
134 7722 North Tenaya Way 9 14.2 CL
135 east side of Losee Road, south of Brooks 9 6.8 CL
136 NWC Lake Mead Blvd & Simmons 18 4.0 (4') CL
137 Cecile & Lamont 0 1.0 CL
139 2645 West Washington 33 22.6 (4') CH
142 North side of Craig, east of Losee 12 5,8 CL
142 North side of Craig, east of Losee 12 14.2 CL
145 3104 East Bonanza, west of Pecos 18 4.7 CL
148 3235 Hacienda, west of Pecos 7 2.5 CL-ML
154 3511 Boulder Highway 14 5.7 CL
158 NWC Coleman & Gowan 44 15.9 CH
161 Kenyon Place, east of Shadow Lane 15 4.2 CL
161 Kenyon Place, east of Shadow Lane 11 5.3 CL
165 SWC Ann & Rio Vista 10 1.2 SC
166 SEC Bonanza & Lamb 7 6.9 CL-ML
167 NEC Alexander & LVBN 7 7.5 CL
171 SEC Cameron & Russell 9 2.3 CL
174 SEC Charleston & Sloan 11 4.8 CL
175 320 North 9th Street 5 3.4 CL
176 SWC Owens & Las Vegas Blvd South 4 4.0 SC
179 Evans & Chamberlain 24 8.7 (2-4') CL
182 Gowan & US95 7 0.8 SC
183 2770 South Maryland Pkwy (south of Karen) 15 1.6 CL
187 SEC Flower & Bruce 17 5.8 CL
189 NWC Pilot & Bermuda 22 6.5 CL
192 SWC Flamingo & Stephanie 10 1.5 CL
212 Cartier & Chamberlain 96 20.0 (4-6') CH
212 Cartier & Chamberlain 34 10.0 (1.54') CH
212 Cartier & Chamberlain 38 3.0 (1.54') CH
212 Cartier & Chamberlain 114 25.0 (5-10') CH
212 Cartier & Chamberlain 54 10.0 (3-6.5') CH
212 Cartier & Chamberlain 36 10.0 (34.5') CH
212 Cartier & Chamberlain 18 12.0 (0-1') CH
212 Cartier & Chamberlain 16 8.0 (2-5') CL
224 SEC Washbum & Ferrell Street 18 3.0 (0-10') CL
236 NEC Craig Road and 115 9 1.6 CL
258 Camino AI Norte & Lone Mountain 32 5.1 MH
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273 SEC Washbum & Ferrell Street 18 3.0 (0-10') CL
288 SWC Harmon & Gym Drive 28 0.0 CL
303 Rosada Way east of Conough Lane 8 2.1 (0-3') CL-ML
304 SE Industrial & Tronicana Avenue 26 5.8 CL
310 SWC Frank & Charleston 15 6.2 CL
178a SEC Alexander & Scott Robinson 14 2.3 CL
178a SEC Alexander & Scott Robinson 7 6.8 CL-ML
180a Colton & Clayton to Washbum & Valley 36 4.4 (19') CH
180b Colton & Clayton to Washbum & Valley 46 9.1 CH
180e Colton & Clayton to Washbum & Valley 13 1.0 (9') CL
181a Jones Blvd from Rancho to Centennial 10 4.8 CL
181b Jones Blvd from Rancho to Centennial 14 6.2 SC
195a Centennial & Decatur 36 9.6 CH
195b Tropical & Valley 10 7.4 (4-8') CL
208e Washington, 400 feet east of Stoney Beach; B-21 18 9.1 CL
208f Washington, 300 feet west of Nellis; B-24 10 7.2 CL
208g Washington, west of Nellis; B-25 20 6.3 CL
222a Decatur south of Chuck Wagon; B-2 10 3.5 CL
242a McLeod, south of Saddle Lane; B-7 45 11.0 CH
242b McLeod, south of Wash (Dl); B-12 21 9.0 CL
296a Cheyenne, 400 feet west of Nellis; B-2 23 6.0 CL
296c Cheyenne, 1000 feet east of Lamb 25 14.0 CL
305a Clayton & Washbum 24 3.1 CL
316a Rainbow Blvd & Centennial; B-1 12 9.7 CL-ML
316b Rainbow Blvd, 500 feet south of Centennial; B-2 0 6.8 CL-ML
316c Rainbow Blvd; 300 feet south of Azure; B-4 11 12.6 CL
316d Rainbow Blvd, 100 feet south of Tropical; B-6 15 12.7 (15-20') CL
316e Rainbow Blvd, 300 feet south of El Campo 
Grande; B-9
12 6.3 (5-10') CL
316f Rainbow Blvd, 300 feet south of Ann Road; B-11 13 14.7 CL
316g Rainbow Blvd, 1/2 between Ann Road and 
Hammer Lane; B12
13 3.3 CL
316h Rainbow Blvd, 300 feet north of Rancho Santa Fe; 
B-15
22 0.7 CL-ML
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